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S spection. 


Preventive Maintenance 





Keeps Motors On Job 


B. M. Brown, Industrial Application Engineer, and 
W. W. McCullough Maintenance Engineer, Explain 
Importance of Taking Care of Motors in Wartime 


To KEEP motor driven heating, 
piping, and air conditioning equip- 
ment operating during this period 
is a problem which warrants se- 
rious consideration. An intelligent 
motor maintenance system aims at 
more than repair of breakdowns; 
the ideal system aims at prevention 
of breakdowns. Maintenance in- 
volves competent, periodic, and sys- 
tematic inspection. A thorough 
survey of each motor installation 
should be made and a systematic 
inspection and maintenance sched- 
ule established and enforced. 


Records must be kept consistent- 
ly on the schedule selected. Several 
excellent record systems have been 
developed and reduced to printed 
form, so that it is not necessary to 
go to the trouble and expense of 
devising individual systems. 

Prevention of breakdowns may 
be helped by a thorough analysis 
of the equipment involved. For ex- 
ample, if the difficulty is the fre- 
quent tripping of overload relays, 
it may be the installation of a dif- 
ferent type of relay with thermal 
guards on the motor will enable the 
motor to carry the loads without 
an injurious temperature rise. 


Maintenance Schedules Should 
Include Systematic Inspection 


It is impossible to give any hard 
and fast rules for frequency of in- 
The following sugges- 
tions are based on average condi- 
tions found for heating and venti- 
lating systems. 


Once a week check oil level in the 
bearings and see that the oil rings 
are moving freely. Check the tem- 
perature of the motor bearings and 
Primary iron with the hand. Sniff 
the warm air coming from open 
motors. The fumes emanating from 


overheated insulation are unmis- 
takable. 


check the brush 
holders, brushes, and shunts. Blow 
out the motor with compressed air. 

Once a year or at the 
each cooling or heating 
check air gap with 
Check insulation resistance with 
megger. Check line voltage with 
voltmeter, and load with ammeter 
Clean out and replace grease in 
ball and roller bearings. Check re- 
newal parts stock in light of the 
past years’ experience. 


Once a month 


start of 
season, 


feeler gage. 


Every two years dismantle the 
motor. See that all windings are 
tight. Replace loose and 
loose bands before dipping in var- 


wedges 


nish and baking. Inspect commu 
tators and commutator connections 
Sleeve bearings require no flushing 
At intervals of about two years in 
average service, or during general 
overhaul periods, remove the brack i 
et and wash out the bearing 


Use hot ker 
compressed 


housing. sene oil and 


air if ava lable 


Faulty Bearings Cause Most 
Motor Failures 


All motors depend Ipo! 


mechanical assembly of some s 

for the transformation of electrical 
energy into 
work The 


} 


mechanical energy 01 


bearings are a very in 


An adequate maintenance program is required to keep motors operating at peak 


efficiency. 


Routine inspection and cleaning have prevented many costly hours 


of delay and saved many maintenance dollars 
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Cutaway view of a-c squirrel cage motor. (1) Stator coils, 
(2) squirrel cage rotor, (3) sleeve bearings, (4) oil over- 
flow and filler plug 


portant link in this mechanical as- 
sembly. 

Bearings probably cause more 
shutdowns, delay, and expense than 
any other cause. This is not sur- 
prising, when it is remembered that 
they are victims of poor founda- 
tions, misalignment, vibration, 
thrust from couplings, dirt, under 
and over lubrication, and frequent- 
ly the wrong lubricant—all this in 
addition to their real job of sup- 
porting a rapidly revolving part. 


Lubrication of Sleeve Bearings 


The first requirement of success- 
ful bearing operation is lubrication. 
This entails more than just an ade- 
quate supply of lubricant; the lu- 
bricant, the bearing design, and 
its condition must be correct. 

Sleeve bearings sustain the es- 
sential oi] film to prevent metal-to- 
metal contact between the shaft and 
the bearing surface. Properly de- 
signed bearings have adequate area 
for the load, proper oil grooving, 
working oil rings, and suitable ma- 
terials. 

Safe operating temperature for 
bearings under normal operating 
conditions is considered to be 104 F 
rise above the surrounding room 
air. Assuming proper mechanical 
condition of the bearing, whether 
sleeve or ball, and the bearing as- 
sembly, and assuming that proper 
lubricants are used, temperatures 
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elevated above 104 F rise call for 
immediate investigation. 


In a sleeve bearing the oil sticks 
to the shaft and is dragged along 
by the rotation of the shaft so as 
to form a wedge-shaped film be- 
tween the shaft and the bearing. 
This film of oil carries the load, 
and prevents metal-to-metal con- 
tact. So long as this film is estab- 
lished and maintained there is no 
metal-to-metal contact in the bear- 
ing while the shaft is rotating and, 
therefore, no perceptible bearing 
wear. 


Two outstanding considerations 
govern the maintenance of sleeve 
bearings. The first is to insure the 
existence of the oil film once rota- 
tion has begun. Use the right oil. 
The second is to minimize the de- 
structive effects of metal-to-metal 





“K Stitch in Time 
Saves Nine,” the saying goes. It’s 
true particularly with mechanical 
and electrical equipment, where a 
few minutes—regularly scheduled 
—can prevent trouble which later 
on may take hours to repair... . 
With motors operating under peak 
loads and the demands of the war 
effort limiting their replacement, 
the importance of an adequate pre- 
ventive maintenance program can- 
not be overstressed. In this article 
the authors—both of Westinghouse 
Electric & Mfg. Co.—tell how the 
proper maintenance can help make 
motors last for the duration. 
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Cutaway view of direct current motor. (1) Field coils, (2 
armature, (3) armature coils, (4) commutator, (5) brush 
rigging, (6) sleeve bearing, (7) oil overflow and filler plug 


contact when the film is lost, eit 


by accident or during the starting 


period. Use the right babbiti 


For sleeve bearings, proper main- 


tenance keeps oil well filled t 
proper level and the oil rings t 
ing freely. New oil should be add 
only when the motor is at rest ' 
prevent overfilling of the reservoi: 
Oiling of bearings is more of 
overdone than underdone. Sle 


bearings which require frequent re- 


filling and thereby leak oil! ont 
stator windings should be replac 
with sealed 
and bearings. 


It is well known that oi! ring: 


generally carry far more « 

is necessary for proper lubr 

of the bearing. When rw 
most of this oil is carried on th 
outside diameter of the rings. T 
excess oil causes splashing 
spray inside of the bearing | 

Air currents that pass through t! 
housing pick this spray up and 
posit it on motor windings 
the bearing against the « 
air currents is therefore n 
and is accomplished by 
erances, felt seals, and air 
to offset blower action of 
parts. 

The purpose of the felt 
in these seals is often 
stood; the real purpose } 
out air and dirt. In its 
little value for preventing !eaxat 
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sleeve-type brackets 
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of oil once it becomes oil soaked. 
searing wear, Which means radial 

movement of the shaft, spoils the 
effectiveness of the bearing seals. 
Replace all felt seals at the same 
time when replacing sleeve bear- 
ings. These felt seals should be or- 
dered from the manufacturer of the 
motor. If it is necessary to make 
them in an emergency, use high 
grade felt not less than %4 in. thick 
before compression. Make the in- 
side diameter of the washer the 
same as the shaft or slightly less. 
Cut the felt true with edges at 
right angles to the surface of the 
felt. 

» Oil leakage is generally aggra- 
vated by high temperatures. Keep 
bearings cool and use an oil that 
does not foam easily. 


: Clicking Sound May Indicate Ball 
Bearing Trouble 


3all bearings have become in- 
creasingly important with the use 
of totally enclosed and fan cooled 
motors. In a sleeve bearing, as just 
explained, the shaft when in mo- 
tion is separated from the bearing 
by the oil film. In a ball bearing, a 
series of steel balls acts as the sepa- 
rating medium, both when the mo- 
tor is stationary and when it is 
running. 

'o keep the steel balls uniformly 
distributed around the bearing a 
cage or retainer is used, each ball 
having its own pocket. The balls 
have rolling contact with the race- 
way, but sliding contact with the 
surfaces of the retainer. This 
means that lubrication is necessary. 

Most ball bearings used in hori- 
zontal motors are grease lubricated, 
although some supplied with verti- 
cal motors use oil. Follow the ad- 
vice of the motor manufacturer in 
selecting a suitable grease. Care- 
lessness in allowing containers to 
remain open often causes trouble 
from abrasive dirt. Soda base soap 
greases are usually preferred on 
account of their high melting point 
and their stability. They mix 
readily with water, however, and 
tend to form an emulsion. 

Ball bearings in distress can 
usually be detected by undue heat- 
ing or by unusual noise. Broken or 
nicked balls cause rapid destruc- 
‘on of the bearing. This can be 
letected by the “clicks.” 

If the conventional 104 F rise 
above the surrounding air is ex- 
eeded, look for an overfilled bear- 










ing, since the first result of over- 
greasing is heating caused by 
churning of the grease. The general 
rule is that the housing should not 
be over half full. Clean the old 
grease from the bearing and from 
the housing once a year and replace 
it with new grease. Average service 
is assumed. 

After the machine is dismantled, 
the bearing should be carefully 
wrapped in clean cloth or paper to 
protect it from outside dirt. Re- 
move all old grease from the 
housing and clean the housing and 
the bearing either in the proper 





Periodic cleaning prevents dust and 
dirt from getting into the motor 
windings 


solvent or in carbon tetrachloride. 
This is a difficult operation because 
particles of grit are not soluble and 
are removed with difficulty. Remove 
the final residue of the cleaning 
medium with a light oil before fill- 
ing with new grease. The container 
with fresh grease must be care- 
fully protected from dirt. Keep the 
cover on tight. Use a clean, non- 
metallic paddle for applying the 
fresh grease. 


Check Air Gap with Four 
Readings 


The air gap in a motor is de- 
pendent, first, upon proper mainte- 
nance of the bearings and, second, 
on the proper alignment of the 
brackets or pedestals with the 
frame. Alternating current motors 
operate with less gap than direct 
current motors, and are therefore 
more critical. Check the air gap 
with a feeler gage at the estab- 
lished schedule period. Make these 
checks at the pulley end, taking 
four readings on each motor, 90 
deg apart. For motors below 10 hp, 
a minimum gap of 0.005 in. should 
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be maintained. Above 10 hp, the 
minimum gap should be 0.010 in. 


Couplings Require Alignment 


Where coupled type motors are 
used, the couplings require regular 
inspection. Faulty alignment in a 
solid coupling is reflected in bear- 
ing trouble and vibration. Make 
sure that all dowel pins are in cor- 
rect position and check the faces of 
the couplings with a feeler gage 
after the bolts have been removed. 
Shift the motor position to make 
the faces of the two half couplings 
parallel. 

Flexible couplings will 
under more severe misalignment 
without causing trouble; however, 
the two halves should be checked 
with a steel scale to make sure they 
are in alignment. Any misalign- 
ment means increased wear on the 
pins, fingers, and leather discs, 
whichever may be used. Special 
type flexible couplings should be 
checked according to the manufac- 
turer’s instructions. 


operate 


Insulation Must Be Clean and Dry 


The electrical conductors in a mo- 
tor are separated from the mag- 
netic circuit and from the mechani- 
cal assembly by materials generally 
grouped under the term “insula- 
tion.” Insulation is also used in 
commutators to separate the bars 
from each other and in coils to iso- 
late individual turns. It is impor- 
tant that the insulation be main- 
tained so as to function as a sep- 
arator between the copper coils in 
the motor and the mechanical as- 
sembly. Regardless of the class of 
insulation used, remember that elec- 
trical insulation materials are non- 
conductors only when clean and dry. 

The importance of keeping elec- 
trical equipment clean and dry is 
always worth stressing. Accumu- 
lations of dust and dirt not only 
contribute to insulation breakdown, 
but they operate to increase the 
motor temperature through restric- 
tions of ventilation. Dust and dirt 
are effectively removed with com- 
pressed air at about 50 psi pres- 
sure. Do not direct compressed air 
against the insulation until certain 
that it is free from moisture that 
may have accumulated in the air 
line from condensation. Too great 
an air pressure may loosen the 
binding tape or injure the insula- 
tion by sandblasting with the abra- 
sive dirt which is nearly always 
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present. It may not be possible to 
remove all dust and dirt by blowing 
with compressed air. If the accu- 
mulation of dirt contains oil or 
grease, a solvent will usually be 
required to remove it. 

There are three types of solvents 
in general use for this purpose. 





Le 


Eleven years of severe and continuous 

service showed a bearing wear of less 

than 15/10,000 in., thanks to proper 

lubrication and intelligent mainte- 
nance 


These are petroleum distillates, 
such as Stoddard solvent cleaners’ 
naphtha, carbon tetrachloride, and 
a mixture of the two. The petro- 
leum distillates are the solvents 
having the least corrosive action on 
insulation ‘varnishes, and for that 
reason where conditions permit are 
preferable to the others. The Stod- 
dard type solvent, produced by all 
the major oil companies, with a 
minimum flash point of 100 F, min- 
imizes the fire hazard, and should 
be used in preference to gasoline 
or benzene. Every precaution should 
be taken, however, to prevent fires 
or explosions. 

When this type of solvent will 
not properly clean the apparatus, a 
mixture of carbon tetrachloride and 
the solvent may be used. A mix- 
ture of 50 per cent carbon tetra- 
chloride and 50 per cent Stoddard 
solvent is nonflammable, but the 
vapors mixed with a right propor- 
tion of air are explosive. In ex- 
treme cases it may be necessary to 
use straight carbon tetrachloride; 
however, the toxic effect of this 
material on the operator must be 
taken into consideration. 

Carbon tetrachloride is more cor- 
rosive in its action than petroleum 
solvents, and it evaporates much 
more rapidly.- For this reason the 
residue of carbon tetrachloride 
should be removed by applying a 
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petroleum solvent. This will pre- 
vent corrosion later on. 

Before any solvent is used, be 
sure that there is good ventilation 
and minimum fire risk. Do not let 
clothing become saturated with the 
solvent. Always have fire extin- 
guishers of the carbon tetrachlo- 
ride type handy. If a hose is used 
to spray either cleaning solution or 
varnish, make sure that the nozzle 
is grounded. Workmen should be 
guarded against breathing the 
fumes of carbon tetrachloride and 
they should be under the close ob- 
servation of someone familiar with 
artificial respiration. Where condi- 
tions are particularly bad, such as 
in pits, gas masks should be worn. 

The time to apply varnish treat- 
ment is after the motor has been 
thoroughly cleaned in solvent. Use 
a baking varnish recommended by 
the supplier for the particular con- 
ditions encountered. Two dips and 
bakes may be sufficient for normal 
conditions, while for extreme con- 
ditions of moisture and corrosive 
gases four dips and bakes may be 
justified. One or two additional 
coats of red synthetic enamel may 
be justified under extreme condi- 
tions. 

Dry the motor in an oven before 
dipping in varnish. Electric or 
steam heat is safe and convenient. 
Make sure that suitable tempera- 
ture control is provided and that it 
is effective so as to prevent injury 
to the insulation. Maximum dryout 
temperature is 240 F. Baking tem- 
perature for the varnish and length 
of the baking period will depend 
upon the type of varnish used. 


Insulation Testing Determines 
Comparative Conditions 


Insulation tests are made to de- 
termine the condition of the in- 
sulation rather than the quality of 
the insulation. While special con- 
ditions may justify dielectric tests, 
over potential tests, high frequency 
tests, or dielectric power factor 
tests, a test to determine the in- 
sulation resistance is generally all 
that is required in maintenance 
work. Use class B insulation for 
motors whose history shows break- 
downs resulting from operation at 
elevated temperatures. 

The most convenient way to read 
insulation resistance is with a meg- 
ger. The 500 volt type is generally 
used. A higher voltage megger 
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may damage low voltage insulatioy 
Remember that the readings ar. 
valuable only from a comparatiy 
standpoint and that they van 
greatly with the temperature o/! the 
apparatus. A safe general rule jx 
that the insulation resistang 
should be approximately one mey. 





Oiling the motor regularly is essep. 
tial to a long bearing and shaft life 
Too much oil may contaminate the 
motor windings, causing possible de. 
terioration of the insulation 


ohm for each 1000 volts of oper. 
ating voltage, with one megohm as 
a minimum. 


Totally Enclosed Motors Protected 
from Outside Air 


Totally enclosed motors and to 
tally enclosed fan 
have the frames sealed so as to ex- 
clude the outside air. They are w 
protected against the admission of 
abrasive dirt and metallic part 
that shorten the life of insulatio 
in open motors. For these enclose 
motors there are two points t 
serve. 

First, see that all exposed 
in the motor frame and _ brackets 
are tight. Use a water resis‘at 
grease in the bracket fits if the me 
tor is dismantled for any reaso! 
This will help to prevent accumuls 
tion of water in the bottom of th 
motor frame. 

Second, make sure that the me 
tor is provided with a drain plu 
or drain pipe at the bottom of th 
frame so that any 
water can be removed before cau 
ing trouble. 


Careful Handling Required for 
Direct Current Motor Repair 


vdd_ the 


collect: 


cooled motors 


accumulated 


Direct current motors 
commutator and its curren 
ing details to the general mainte 
nance problem. The armature * 
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the heart of the direct current mo- 
tor. Through it flows the main line 
current, and if the machine is over- 
joaded the armature is the first to 
give evidence of distress. 

When dismantling a d-c motor 
for periodic overhauling, the fol- 
lowing points should be observed: 





























































To assure proper maintenance and 
prevent sparking, it is necessary to 
undercut the mica below the surface 
of the faster wearing copper commu- 
tator bars on a direct current motor. 
This tool undercuts the mica to 1/16 
in. below the commutator surface 
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Do not roll the armature on the 
floor; a coil may be injured or the 
steel banding wire may be nicked. 
Support or lift the armature only 
by its shaft if possible. Never 
allow the weight of the armature 
to rest on the commutator or on 
the coils. Inspect the coils care- 
= fully to see that they are tight and 
where necessary replace the wedges. 
Replace any bands that may be 
loose. 


















As far as possible duplicate the 
banding originally furnished by the 
manufacturer. Do not change the 
material in the banding wire, the 
diameter of the banding wire, or 
the width or position of the band. 
Increasing the band width may 
cause heavy currents in the bands 
sufficient to overheat and melt the 
solder. 

Only experienced workmen should 
tighten loose commutators. If the 
commutator bars are tight they will 
give out a clear, bell-like ring when 
tapped lightly with a small ham- 
mer. If the commutator does not 
ring, but gives out a flat sound 
when struck, the front V should be 
tightened. 

The exposed portion of the front 
mica V ring is normally a catchall 
for oil and dirt. This section should 
be cleaned and protected with a 
layer of surgical tape and twine to 



















for 
ir 






| the 
wllect- 
yinte- 
re i 







prevent flashovers and breakdown 
to ground. Red synthetic enamel 
will give a smooth finish, resistant 
to oil and carbon dust. 


Uniform Spring Tension on 
Brushes Prevents Selective Action 


Check the brush rigging care- 
fully. Most brush holders in use 
today are box type, and the brush 
holder should be replaced when the 
inside broached section is worn. 

The brushes themselves must fit 
properly, not so tightly as to stick 
and not so loosely as to shift posi- 
tion when running. Make sure that 
the grade used is correct for the 
application, using the advice of the 
manufacturer of the motor. Make 
sure that the fit of the brush on 
the commutator extends across the 
face of the brush. 

The spring tension on _ the 
brushes should be uniform so as to 
prevent selective action. The cor- 
rect pressure will vary with the de- 
sign of the machine, and adjust- 
ments should follow the recom- 
mendation of the manufacturer. 
The brushes should be staggered in 
pairs of arms to prevent grooving 
of the commutator. Brush shunts 
should be kept tight and free from 
excessive corrosion so that current 
will be uniformly distributed to the 
brushes. Under bad conditions of 
corrosive atmosphere the shunts 
can be protected by dipping in 
melted paraffin or in synthetic red 
enamel or by covering with woven 
cotton tubing. 

Resurfacing of the commutator 
should be done in a lathe or with a 
grinding rig. As it is impossible 
to obtain a true surface with a 
hand stone, it should be used only 
as an emergency. Practically all d-c 
machines have undercut mica in the 
commutators. This undercutting 
should be kept 1/16 in. deep. 


Lubricating Oils for Gear Motors 
Vary with Speed and Load 


A gear motor is a self-contained 
drive made up of a ball bearing 
motor and a speed reducing gear 
unit. It is designed to take advan- 
tage of the electrical efficiency of 
the high speed motor and the trans- 
mission efficiency of accurately cut 
and properly designed gears. 

Suggestions already given apply 
to the motor element of the gear 
motor unit. Front and motor bear- 
ings are generally grease lubricated 
and require the same attention as 
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in standard ball bearing motors. 
Rear bearings, gear box bearings, 
and the gears themselves are al- 
most always splash lubricated from 
the same oil supply reservoir in the 
lower section of the gear unit. Oil 
seals at each bearing prevent oil 
leakage into the motor windings 





A thorough maintenance 
does not neglect brushes. Proper meth- 
od of cleaning and surfacing is to 
press brush down in a strip of sand- 
paper placed between brush and com- 


program 


mutator. Several passes should be 
sufficient, depending’ upon brush con- 
dition. The sandpaper should be held 
flat against the commutator surface 
to prevent rounding of the brush end 


and out along the driving shaft. 
The precision cut gears demand 
carefully selected lubricating oils. 
Use only top grade oils of the vis- 
cosity called for by the manufac- 
turer of the gear motor. Give full 
particulars as to type of units and 
operating conditions. 

The areas of contact on gear 
teeth are relatively small and the 
pressures produced in transmitting 
the loads are relatively large. It is 
essential to provide a film of lubri- 
cant of sufficient strength to with- 
stand the localized pressure dur- 
ing the period of contact. The 
peripheral speed of the gear gov- 
erns the period of tooth contact 
and determines the time during 
which the film must withstand the 
pressures. When speeds are high, 
the time is very short, the loads 
are usually light, and a compara- 
tively light bodied lubricating oil 
can be used. When speeds are low 
and the loads heavy, the contact 
time is considerably longer and a 
heavier bodied oi] should be used. 

See that the oil level marked 
for each gear motor unit is main- 
tained. For normal operating con- 
ditions, drain the oil reservoir in 
the lower section of the gear case 
once a year and refill with new oil. 
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Air Conditioning Makes 24 Hour 
a Day War Production Possible 


C. G. Lauckner, III, Tells How Air Conditioned Blackout 
Piant for Airplane Supercharger Manufacture Performs 


"Tw AIR conditioning system for 
a new windowless factory “some- 
where in New England” being used 
by General Electric for the manu- 
facture of turbosuperchargers was 
designed and laid out on the basis 
of 50 per cent of the production 
which is actually being turned out 
at the present time. It was calcu- 
lated that the steam for heating 
would be 12,000 Ib per hr, at the 
most, assuming that no machines 
were running and no persons were 
in the building. Production has 
doubled since the system was in- 
stalled, making necessary many 
changes in manufacturing layout 
as well as the-addition of a large 
number of machine tools. 

The operation of the plant dur- 
ing the cooling season of 1942 


proved that the air conditioning 
system could maintain desirable 
working temperatures in spite of 
the above unforeseen conditions. In 
fact, the results have been most 
gratifying. The system is oper- 
ating to maintain a uniform tem- 
perature of plus or minus 2 F— 
adequate in maintaining the neces- 
sary tolerances in supercharger 
production. At outdoor tempera- 
tures as low as —18 F, the tem- 
perature within the building has 
been maintained at 75 F without 
difficulty. The heating steam de- 
mand has not exceeded 3000 Ib per 
hr even on the coldest day. At tem- 
peratures as high as 95 F, an in- 
door temperature of 80 F, or a tem- 
perature differential of 15 F, has 
been maintained. 


The building’s well ins 
roof, plus the tile and brick « 
windowless walls, make the 
ing exceptionally easy to heat 
major part of all the air is 
culated when the outside ten 
ture is below 50 F. 

Boiler room attendants 


the air conditioning system. Ty 
during each shift, a boiler room 


tendant makes a complete « 


of the air conditioning equipmen: 


checking the position of 
condition of bearings, and als 
temperatures in each zone 
plant. 


the boiler house. A portion 


Three oil fired, integral-furnace- 
type boilers, each capable of pro- 
ducing 60,000 lb per hr of steam « 
200 Ib psi, have been installe 


+ i 
u 























One of the mezzanines which house major air conditioning equipment. Centrally situated with respect to load, the mez 
zanines are built into the building structure so that all machinery, ductwork, and outlets are above the 18 ft level. Han 
dling two of the six independently controlled zones in the plant, each mezzanine has two machine rooms containin; 
compressors, fans, coils, and controls for their zones. This particular mezzanine also houses the plant dispensary. (0 
each side of the mezzanine above the 18 ft level are vents where return air from the plant comes back to the system 
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output of one boiler is used for 
heating and to operate the turbine 
driven cooling water circulating 
pumps, and the balance plus the 
output of the other two boilers is 
used to furnish steam for the test- 
ing chambers. In the same struc- 
ture are several electric furnaces 
for heat treating metal parts. Near 
the boilers are two 1000 cfm air 
compressors which supply com- 
pressed air at 100 psi for the pro- 
; duction machines. These compres- 
Ve (Esors are driven by two 250 hp 
cir. ge motors. 

All induced draft fans are driven 
by mechanical drive turbines and 
the exhaust steam is used for feed- 
water heating. An induced draft 
fan is built into each stack; the 
latter are short to facilitate camou- 
faging. Boiler feed pumps are 
driven by turbines and electric mo- 
the tors. 
the Boiler makeup is approximately 
BB 90 per cent, since large amounts of 
steam are consumed in the test sys- 


ace 
an tem. To offset excessive use of 
nat Mae Water in the plant, the cooling 


i in gg Water for the two 1000 cfm air com- 
the Mppressors and aftercoolers is used 
for the boilers and is carried in a 
met closed system to the normal inlet 
Han- Miivalve of the deaerating heater. Dur- 
“yy icg the summer months, surplus 
stem water from this source is dumped 
into the outgoing line to the cool- 
ing tower and serves as a source 
of makeup. During the winter 
months the excess water is de- 
posited in the sewer. 
Briefly described, the turbosuper- 
charger manufactured at this plant 
is a miniature turbine which op- 
es directly off the exhaust gas 
of an airplane engine to turn a 
ompressor forcing into the en- 
ines cylinders compressed air 
needed for operation in the thin air 
of high altitudes. Airplanes are 
lus able to attain great speeds and 
laximum efficiency high up over 
eather levels. 
The plant—whose heating and air 
onditioning equipment was briefly 
lescribed during construction in 
he September, 1941, HPAC—is an 
ttractive one story brick structure 
roviding several acres of produc- 
on floor space. It consists of a 
main manufacturing section, with 
h attached boiler house, test, and 
orge shop. Off the production floor 
* the production offices, rest- 
om’, drafting room, and dispens- 
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sary—all completely enclosed. At 
the entrance, a few hundred feet 
from the main structure, is the 
administration building—of brick 
construction—which also houses 
the personnel and plant protection 
offices. 

Commenting on the new build- 
ing, J. G. Trudinger, G. E. plant 
engineer in charge of the design 
and construction, points out that 
“continued progressive advances in 
the sciences of air conditioning and 
lighting have made possible the 





Production Tool 


In the words of the engineer in 
charge of the design and construc- 
tion of this windowless factory 
“somewhere in New England” for 
the manufacture of turbosuper- 
chargers, “advances in the sciences 
of air conditioning and lighting 
have made possible the creation of 
desirable controlled working con- 
ditions in this type of plant. It is 
now possible to maintain 24 hr 
operation of a factory under con- 
ditions favorable to all of the 
working shifts, a highly important 
factor in these days when every 
industrial organization is striving 
toward maximum output.” 

Mr. Lauckner, of the mainte- 
nance & engineering department of 
General Electric Co., reports brief- 
ly on the performance of the 
plant’s air conditioning and heat- 
ing systems, and adds further de- 
tails to the preliminary descrip- 





tion of the installation published 
in the September, 1941, HPAC. 








creation of desirable controlled 
working conditions in this type of 
windowless plant. It is now possi- 
ble to maintain 24 hr operation of 
a factory under conditions favor- 
able to all of the working shifts, a 
highly important factor in these 
days when every industrial organ- 
ization is striving toward -maxi- 
mum output. 

“It is interesting to note that 
progress has not been confined to 
air conditioning and lighting. New 
ventilating, insulation, and acous- 
tical control devices are all making 
their contributions. We must not 
overlook the fact, too, that in addi- 
tion to the complete elimination of 
dirt, dust, and draft in ‘window- 
less’ buildings, substantial savings 
may be effected in window mainte- 
nance.” 

Pressure cleaning rooms, etch 
test, grinders, and chemical Jabora- 
tory are equipped with exhaust sys- 
tems. The rest rooms and dispen- 
sary have their own ventilating 
systems, while the cafeteria is tied 
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into the main air conditioning sys- 
tem. 

The major portion of the internal 
sensible heat load in the factory 
consists of heating equipment and 
power machinery used in the manu- 
facture of the turbosupercharger. 
Since the building is well insulated, 
the amount of heat released by this 
equipment when the plant is op- 
erating at full capacity is sufficient 
to heat the building until the out- 
door temperature drops below 15 F. 
Consequently, the air distribution 
system was sized and located to 
balance the internal load on cooling, 
with only small modifications at 
points of maximum heat release to 
allow for some lack of balance be- 
tween heating and cooling loads. 

The manufacture of turbosuper- 
chargers involves numerous very 
accurate machining processes on 
metals which require very close 
control of temperature throughout 
the year for successful results. This 
was the primary factor in the de- 
sign of the air conditioning sys- 
tem. As far as possible, however, 
every effort was made to maintain, 
at the same time, air conditions 
within the comfort zone. 

The air conditioning system re- 
quires hundreds of tons of refrig- 
eration, which is provided by more 
than fifteen 60 hp, eight cylinder 
reciprocating condensing units and 
direct expansion coils. There are 
six fans which serve six indepen- 
dently controlled zones in the plant. 
All major equipment is in three 
mezzanines centrally placed with 
respect to load and built into the 
building structure, so that all ma- 
chinery, ductwork, and outlets are 
above the 18 ft level. Each mez- 
zanine has two machine rooms con- 
taining the compressors, fans, and 
coils for the zone served from this 
space. 

Outside air is introduced at each 
mezzanine through the roof direct- 
ly above at the rate of 100,000 cfm, 
sufficient to produce four changes 
per hour in the conditioned space, 
except during cooling or heating 
load peaks. At such times it is re- 
duced to one change per hour. As 
the building has no windows and 
only a very few openings, full ex- 
haust capacity for the entire 
amount of outside air introduced is 
provided by 18 exhaust fans placed 
under the eaves of the building. All 
air in the building is cleaned by 
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automatic air filters operating con- 
tinuously. 

Air is distributed to the six 
zones through ductwork of stand- 
ard construction and ceiling dis- 
charges of the venturi bowl type, 
located at the bottom of the build- 
ing trusses, about 18 ft from the 
floor. 

Heating is accomplished with 
steam coils modulated in six steps 
for each zone and requires a maxi- 
mum outlet temperature of only 25 
F above room temperature under 
design heating conditions. The air 
outlets are in the center of each 
40 ft bay with a downward angle 
discharge sufficient to provide a 
thorough mixing of the discharge 
air at the floor level both under 
heating conditions and under cool- 
ing conditions with a discharge 
temperature 20 F below room tem- 
perature. 

A large cooling tower of more 
than 1000 tons capacity is situated 
a short distance away from the 
building. All piping is cast iron 
outside of the building and welded 
steel inside. Piping is distributed 
to the condensers through tunnels 
under the floor of the manufactur- 
ing space, with risers running up 
to the three mezzanines along the 
columns of the building. 


When the Murray Corp. decided 
to build an addition to its plant 
at Towson, Md., the main objective 


Finished coils for the installation were 

laid on strips of 1 in. insulation board 

resting on a 6 in. crushed stone fill. 

The coils were then covered with a 

6 in. topping of concrete. The concrete 
slab is the factory floor 
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Welding of a high pressure steam line in turbosupercharger building 


FACTORY EMPLOYEES LIKE 
RADIANT HEAT 


was to construct a modern factory 
with the use of a minimum amount 
of metals and other critical ma- 
terials. A radiant heating system 
was installed in the addition. 


An inspection made on one of the 
coldest days last winter, when the 
outside temperature was 10 F and 
a strong wind was blowing, showed 
the temperature in the addition, 
with radiant heating, to be 654 F, 
and that it was “definitely com- 
fortable’” and there were “nc 
drafts.” 

The president of Murray Corp. 
half-jokingly reported that em- 
ployees were competing with one 
another to be transferred to the 
new addition. He added that man- 
agement and personnel alike were 
“sold” on radiant heating. 


The radiant heating system con- 


sists of 2360 ft of 114 in. wrought 
iron pipe assembled into thre 
“banks” of grid coils. Strips 

1 in. insulation board, 8 in. wide 
were laid on the 6 in. crushed 


stone fill under each run of pip 
A 6 in. topping of concrete wa 
then poured. 


Several factors influenced Mur- 
ray Corp. officials in deciding upo 
radiant heating for the plant addi 
tion. They wanted a concrete flo 
but were fearful of employee dis 
comfort. Radiant heating sugges 
ed itself as a natural answer © 
this problem. Also, they wante 
to utilize every inch of floor spact 

Radiant heating is considerté 
by many to be one of the ma) 
promises of the building ndustrs 
for postwar housing as wel! as 
commercial and industrial buildiné 
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A CORRESPONDENT who represents 
a district steam heating company 
presents an unusual problem. One 
large customer has four separate 
vacuum pumps in different loca- 
tions below the respective heating 
systems. The pumps are designed 
to remove condensate and air and 
then are to force the condensate, 
after separating out the air, into 
an overhead tank. Atmospheric 
pressure is in this tank and the 
water flows out through a conden- 
sate meter on its way to a return 
main. 

Complaint is made that the 
pumps all tend to discharge con- 
densate through the air separators 
when starting to run, after an off 
cycle. To conserve this condensate 
and to be sure that compensation 
for it is received, the district steam 
heating company has installed a 
separate meter on the air discharge 
pipe from each vacuum pump. 

These meters have demonstrated 
that the conservation of the water 
from the discharge pipe is worth- 
while, but it is now desired, if 
practicable, to remove the four con- 
densate meters from the air dis- 
charge pipes for use elsewhere, and 
to save the labor of reading these 
four extra meters every month. 

A sketch accompanies the letter, 
illustrating diagrammatically the 
piping connections for one of the 
pumps. The air discharge pipe A, 
usually open to the air close to the 
pump and usually entirely free of 
condensate, has been extended as 
indicated by A-B with an extra re- 
ceiver and meter B. The A-B meter 
combination is said to operate 
satisfactorily. 

It is proposed, in order to re- 
lease the extra tanks and meters, 
to remove the pipe B and to extend 
the vacuum pump air discharge 
Pipe as shown by C so as to dis- 
charge the air and condensate into 
the overhead receiver, the pipe A-C 
being about 35 ft high. 

































































It is proposed as an alternative 
solution, so as to release the pipe 
B and the tank and meter, to con- 
nect the air discharge pipe A 
directly into the pump discharge 
pipe D, removing the riser A and 
the pipes B above this point. 

In comment on this project, I 
offer the following: 

The vacuum pumps each have 
separate water and air impellers. 
The water pumps must work 
against a head of 35 ft or about 
15 psi; neglecting friction, plus the 
suction pressure, which may vary 
widely, depending upon what vac- 
uum is maintained. The air im- 
pellers are not designed to operate 
against any serious head of water, 
as seems to be maintained in pipe 
A up as far as pipe B leading to 
the auxiliary tank. It is not clear 
from the drawing, though perhaps 
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it is understood, that the auxiliary 
tank has an open vent. 

The vacuum pumps originally 
were designed for 10 psi discharge 
pressure. They were changed later 
to 50 psi discharge pressure, per- 
haps by installing new water im- 
pellers and by increasing greatly 
the speed of rotation. It is possible 
that when this change was made 
some improper change also was 
made in the air discharge mechan- 
ism from the pump. Ordinarily the 
air impeller discharges a mixture 
of air and water into a separator 
above the suction receiver of the 


pump. I have made a sketch illus- 
trating the usual principle of 
operation. 


This separator has a free vent to 
the atmosphere and a drain con- 
nection into the pump receiver, this 
drain valve being opened by a float 
only in case there has accumulated 
enough water to lift the float. The 
water flows quickly into the pump 
receiver if the latter is at sub- 
atmospheric pressure. 

It is conceivable that the heating 
system return pressure is such— 
due to leaking traps, high steam 
pressure, or weakness of the water 
impeller against its heavy dis- 
charge head—that water in the 
separator will not fall into the 
pump receiver but will be forced 
up into the separator vent when 
the separator float lifts the drain 
valve. This could happen if the 
pressure in the pump receiver is 
not subatmospheric. 

The proposed connection C def- 
initely is condemned, since it will 
cause a still greater head against 
which the air impeller must oper- 
ate, and the proposed connection D 
is still worse, since then the dis- 
charged air will have to enter a 
pipe which assuredly is full of 
water under a very substantial 
pressure. 

The auxiliary tanks and meters 
should be removed. The solution 
to this problem lies along the line 
of correcting the vacuum pump op- 
eration. Too many of these pumps 
are running, year in and year out, 
with the air vent pipe entirely free 
of water, to justify the presence of 
the auxiliary tanks and meters. 

If the air eliminator float and 
valve are free to operate as de- 
signed by the pump manufacturer, 
there should be no waste of con- 
densate through the vent pipe. 
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Comfortization of Airplanes 


Albert A. Arnhym Discusses the Heating and 
Air Conditioning Engineer's Part in the Art 
of Minimizing Discomforts Inherent to Flying 


T uz MOST powerful automobile 
is a useless piece of machinery if 
such minor parts as its spark plugs 
are removed. By the same token, 
an airplane depends upon all of 
its accessories to function proper- 
ly, and if any one of these acces- 
sories is missing or working un- 
satisfactorily, the operation of the 
entire plane will be adversely af- 
fected or even become impossible. 


The most vital accessory of an 
airplane is its crew. Although this 
should be self-understood, less con- 
sideration has been given to their 
efficient functioning than to less 
important accessories. It has be- 
come the task of the newly created 
art of aircraft comfortization to 
minimize or eliminate the numer- 
ous discomforts inherent to flying 
at great altitudes, low air densities 
and temperatures, as well as the 
tremendous speeds, rapid changes 
of altitude, and other factors which 
are part of military maneuvering 
in the air. 


Requirements for Aircraft Heat- 
ing and Ventilating Equipment 


Foremost among the many 
phases of comfortization are air 
and heat supply, although the 
equipment required for these pur- 
poses has created innumerable 
problems which are quite different 
from those pertaining to air con- 
ditioning on the ground. Summar- 
izing the requirements which such 
equipment must meet on military 
aircraft, as discussed in greater de- 
tail in the February HPAC article, 
the following factors must be con- 
sidered: 

1) Low burden. The comfortiza- 
tion equipment should add the low- 
est possible burden to the airplane 
by (a) keeping weights to the ab- 
solute minimum; (b) requiring 
very little room and being shaped 
in such a manner as to fit into 
available spaces; (c) not interfer- 
ing with any of the other com- 
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punents of the airplane; (d) con- 
suming very little electric current, 
fuel, etc.; (e) high efficiency. 

2) Safety. The operation of the 
comfortization equipment must be 
absolutely safe. Therefore, it must 
(a) not add new hazards such as 
the danger of explosions, fire, pois- 
oning by carbon monoxide, and 
other toxic gases or fluids; (b) be 
fully foolproof so that mistakes in 
handling or unforeseen contingen- 
cies will, under no circumstances, 
result in failures or injury to the 
plane, its accessories, and crew; 
(c) be reasonably protected against 
damage by enemy fire and its con- 
sequences. 

3) Simplicity. Flight and ground 
crews are so occupied with other 
tasks that the comfortization 
equipment should not demand un- 
reasonable attention and service. 
This can be attained by: (a) mak- 
ing all controls as simple as pos- 
sible and, whenever feasible, fully 
automatic; (b) keeping the need 
for servicing to a minimum and 
making all such parts as require 
servicing from time to time, eas- 
ily accessible and replaceable; (c) 
avoiding use of such materials, 





War and Postwar 


An article by Mr. Arnhym — 
formerly chief engineer of Pacific- 
Airmax Corp., and now consulting 
engineer, Solar Aircraft Co.—pub- 
lished in the February, 1943 
HPAC, dealt with the definition 
and general aspects of “comfort- 
ization”—the art of minimizing or 
eliminating the discomforts inher- 
ent to flying—and a comparison of 
requirements for heating and ven- 
tilating on the ground and in the 
air. The present article goes into 
the details of the needs for air and 
heat supply in military planes and 
describes the problems arising from 
the limitations imposed by high al- 
titude flight. It gives a brief an- 
alysis of air and heat supply 
systems, and concludes with the 
plea to the ground air conditioning 
engineer to study these systems so 
that he can play a leading role in 
the development of comfortization 








equipment for postwar aircraft. 
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service tools and replacement 
the supply of which is diffic 
times of war. 


4) Airworthiness. The comforti- 


zation equipment and all 
components must be fully 
worthy. This prescribes desi 
based on (a) very low air densitie: 
which may be only one-third or 
even less of those on the g 

(b) extremely low temperatures 
which may be less than min 
100 F; (c) low humidity whi 
at great altitudes, approximates 
zero; (d) tremendous gravitational 
forces caused by steep banks a 
high speeds and other rapid 
changes of the altitude of 
plane. 

While many of the factors listed 
under 1, 2 and 3 apply, to a certain 
degree, also to air conditioning 
equipment on the ground, the; 
represent only desirable feature: 
which may be considered as long 
as they do not raise the cost 
manufacture unreasonably. F 
military aircraft, however 
factors are so vital that everyon 
of them must be fully satisfied. 


Air Supply 


On commercial aircraft, heating 
and ventilating installations ar 
normally closely interwoven s§.0¢ 
the air serves not only for vel 
tilating purposes but also as ° 
transfer medium for the heat sup 
ply. On military planes } 
necessary to separate them becal* 
both air and heat supply have ' 
fulfill so different functions © 
most of these planes that com! in 
ing them is usually not feasi! 

The requirements as 
above can be met without t 
difficulty in designing the mea” 
for air supply to flight : 3. I 
must be borne in mind, 
that the air quantities 
for physical existence incr 
increase in altitude, since ; 
ity of the air becomes lower. F" 
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this reason, it is preferable to work 
with air weights rather than air 
quantities inasmuch as the air 
weight required for breathing re- 
mains constant at all altitudes. On 
the basis of an average air re- 
quirement of 30 cfm of air per per- 
son at sea level, the air weight per 
person amounts to 135 lb per hr. 

This air weight can be supplied 
in a number of ways which de- 
pend entirely upon the type of air- 
eraft, its service ceiling, number 
of occupants, requirements of the 
heating installation, such as the 
need for ground heating, and other 
considerations of a military na- 
ture. The presently used methods 
for air supply on military aircraft 
are the following: (1) natural 
ventilation; (2) air scoops; (3) 
oxygen equipment; (4) blowers; 
5) superchargers. 

Natural ventilation is usually 
sufficient at low ceilings. On air- 
craft of the open cockpit type the 
fresh air circulation may even be 
so great that it must be checked in 
order to eliminate harmful drafts. 
This applies equally to some low 
flying planes of the cabin type, 
such as medium bombers and trans- 
ports. In these planes infiltration 
and exfiltration are so strong that 
they provide the essential air flow 
without the addition of special 
equipment. Elimination of drafts 
is mainly a task of the airplane de- 
signer, and not always handled sa- 
tisfactorily. 

Air scoops serve to provide such 
air quantities as are needed to 
compensate for insufficient infiltra- 
tion of fresh air. While foul air 
spills are often used in conjunction 
with scoops on commercial air lin- 
ers, and in such a manner as to 
cause a slightly positive pressure 
in the cabin, military airplanes 
must rely on exfiltration alone in 
order to avoid drag-producing pro- 
trusions on the fuselage. Air 
scoops can be either rigid or ad- 
justable, and may consist of holes 
in the leading edge of the wing or 
deflectors in a positive area of the 
fuselage. In all cases the design 
of the scoop must be such as to 
add a minimum of drag to the 
plane. Wing scoops are used on 
many larger planes for supplying 
alr to the heating system, and for 
Ventilation needs on such planes 
whose cabins are too well insulated 
for sufficient air infiltration. Sim- 





ilar scoops are used on smaller 
nlanes for emergency air supply 
as, for instance, on dive bombers 
on which the scoop furnishes a 
blast of cold air to the pilot to 
assist him in overcoming the effects 
of the “pull out”. 


Usually adjustable, deflector 
scoops are provided for planes fly- 
ing at low and medium altitudes to 
provide any desired amount of air 
in addition to that taken in by in- 
filtration. This may be necessary 
for cooling purposes or for pass- 
engers who have to be carried in 
emergencies, as, for example, in 
evacuating refugees or wounded. 

If the service ceiling of a plane 
exceeds 15,000 ft, neither natural 
infiltration suffice to 
provide the essential air weight. 
Unless the cabin is supercharged, 
oxygen equipment must be used. 
This equipment may be of either 
the individual or central type. The 
individual oxygen supply consists 
of a mask and a small portable 
tank, with valves and means for 
regulation, which is carried by each 
crew member. The central system 
consists of a central oxygen supply 
and feeder lines into which the 
crew members plug in, with out- 
lets provided at numerous stations. 
Both systems have advantages and 
disadvantages. The individual sys- 
tem makes its wearer independent 
in his movements while, by the 
same token, it impedes these move- 
ments due to its bulk and weight. 
In addition, the high pressure 
within the oxygen bottle may cause 
it to explode, if it is hit by a 
bullet. The central system elim- 
inates the need for carrying heavy 
equipment. However, it compells 
the user to remain within the reach 
of his supply hose to the oxygen 
line, and to plug out and plug in 
if he has to move beyond this 
reach. The time lost in doing so 
may have serious consequences. 
Furthermore, damage to the cen- 
tral oxygen supply system would 
affect the entire crew and may put 
the plane out of action. 

In spite of these disadvantages 
oxygen equipment as a means for 
air supply at great altitudes is the 
simplest and most efficient method 
known today, particularly for use 
on military aircraft. It is up to 
the comfortization engineer to de- 
sign and select this equipment in 
such a manner as to minimize the 


nor scoops 
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An exhaust boiler for an airplane 

steam heating system, which was 

turned from a solid piece of stainless 
steel 


mentioned before 
and to provide for all contingencies 


disadvantages 


and emergencies. 

The use of blowers is confined 
to installations in which forced 
The weight 


and bulk of the blower, the neces- 


draft is unavoidable. 


sary ducting system, and the motor 
with its current requirements, are 
factors which count heavily on a 
military airplane. For this reason 
blowers will be found only in con- 
with heating systems in 
which high back pressures elim- 
inate the use of scooped-in air, or 
in such airplanes which require 
ground heating. In the latter case 
there is, of course, no air available 
through ram and a blower must be 
incorporated. Planes so equipped 
may use the blower during flight 
in lieu of a scoop once its weight 
must be carried anyway. However, 
the current drain of the blower mo- 
tor makes it often necessary to still 
rely on scoops during flight. Fre- 
quently, a suitable combination of 
two or all of the above described 


nection 
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schemes may furnish the best solu- 
tion. 

The blowers normally used on 
airplanes for supplying ventilating 
air on the ground or heater com- 
bustion air in flight, provide only 
relatively low pressures at small 
or medium quantities. At high al- 
titudes such blowers are unable to 
furnish the air in the quantities 
and at the pressures required for 
physical existence. Realizing that 
at about 35,000 ft above sea level, 
a blower must develop a pressure 
of approximately 20 in. of mercury 
in order to supply air at sea level 
pressure, it is easy to understand 
why sufficient air supply at such 
pressures is one of the most diffi- 
cult problems of high altitude fiy- 
ing. In spite of that, blowers have 
been developed to meet these re- 
quirements and are successfully 
used as superchargers for pressur- 
ized cabins. Such cabins must be 
absolutely air tight and provided 
with automatically regulating pres- 
sure controls for both air inlet and 
outlet. In order to keep the burden 
of the supercharger to a minimum, 
the pressure within the cabin is 
kept only as high as that existing 
at from 6000 to 10,000 ft. 

Cabin supercharging provides 
not only a positive means of suffi- 
cient air supply irrespective of al- 
titude, without the need for draft 
causing cumbersome 
oxygen equipment, but also essen- 
tially constant air pressures. The 
rapid changes in altitude and, con- 
sequently, atmospheric pressures to 
which military fliers are exposed, 
are extremely harmful to the hu- 
man body. Although the body can 
adapt itself to gradual changes of 
outside pressures to a remarkable 
degree, there are certain limits be- 
yond which serious injury is sus- 
tained. In minimizing this effect, 
supercharging is the most logical 
solution for high altitude flight. On 
the other hand, the pressurized 
plane is very vulnerable to enemy 
fire since holes in the skin of the 
cabin, if numerous and large, 
would render the supercharger in- 
effective and require the crew to 
abandon the ship although it may 


scoops or 


Early model of an internal combus- 

tion altitude heater, with an auto- 

matic high altitude control to keep 

the fuel-air ratio constant. Note the 
air scoop 
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fortization is the elimination 9; 
discomforts rather than the crea. 
tion of comforts, only as much hea; 
must be furnished to flight crews 
as is necessary to keep them phys. 
ically fit. Somewhat more rigid 
specifications apply to transports 
ambulance planes, and the lik 
However, these planes are u: 
well insulated and permit at 
approximate calculations of 
supply. Neither do accessories re. 
quire very accurate heat cont 
long as their temperature is 


otherwise be in perfect shape for 
flight and combat. For this reason, 
the great advantages of super- 
charging will be realized primarily 
by postwar high altitude aircraft. 





Requirements of Heat Supply 


The requirements of heat supply 
on a military airplane have grown 
far beyond the scope of heating of 
flight crews. Generally speaking, 
heat supply must be provided for 
one or more of the following pur- 
poses: (1) heating of flight crews; 
(2) heating of passengers; (3) above about 40 F and below a 
heating of accessories; (4) anti- siderably higher upper limit. Th: 
icing; (5) anti-frosting; (6) are, of course, exceptions, such a; 
ground heating. for some photographic equipment 

The heat quantities needed to where too low a temperature wi 
meet these requirements are diffi- destroy the sensitivity of th 
cult to calculate. Conventional for- and too high a temperatur 
mulas and factors do not hold true cause fogging. 
at the altitudes, speeds, and tem- 
peratures incidental to military fly- establishing heating quantiti: 
ing. Most war planes have rela- a collection of empirical 
tively little or no heat insulation, which has been accumulated during 


A second factor which assists 


further aggravating calculations the past three years of aerial! war. 
and requiring heat quantities far fare. Thus, for instance, 10 t 
in excess of what would be ex- Stu (standard temperatur: 


equalling 1000 Btu per hr) usual 
suffices for the heating of individ 
ual accessories. The choice betwee 
the lower and upper limits is ¢g 

erned by such factors as locat 

of the accessory, service ceiling 
and speed of the plane, etc. Anti- 


pected. On the other hand, there 
are two factors which offer some 
relief. First, military aircraft do 
not require the narrow control and 
range of temperatures specified for 
commercial air liners. Keeping in 
mind that the task of military com- 
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icing requires about 1 Stu per sq ft 
of anti-icing area, and heaters with 
capacities ranging from 60 to 100 
Stu have been found to supply the 
cabin heating needs for medium 
sized planes. 

The growing importance of anti- 
icing, ground heating, heating of 
instruments, gun breeches, etc., has 
resulted in a demand for heat ca- 
pacities which are a multiple of 
what they were only a short while 
ago. Although existing airplane 
heating systems are not yet cap- 
able of meeting all of the needs 
and requirements of heat supply 
for military aircraft, a brief de- 
scription of these systems will show 
the extraordinary work which has 
been done by American industry 
and the tremendous task which still 
lies ahead of it. 


Airplane Heating Systems 


The logical means for obtaining 
heat on an airplane is to utilize the 
large heat quantities available in 
the engine exhaust. However, while 
millions of Btu’s are thus wasted, 
the incorporation of suitable heat 
exchangers in the tail pipes creates 
so many problems that this method 
is usually not very satisfactory. 
Exhaust heat exchangers are 
bulky, heavy, and often increase 
the back pressure in the exhaust 
pipe, thus decreasing the efficiency 
of the engine. Bullet holes through 
the heat exchanger permit the mix- 
ing of ventilating air with carbon 
monoxide, ground heating is not 
possible, and many fast and high 
flying planes have exhaust stacks 
which are too short for insertion 
of heat exchangers. In spite of 
these disadvantages, heaters of this 
type are used in several installa- 
tions since they are adaptable for 
supply of large heat quantities. 


Also utilizing the heat from the 
engine exhaust are the exhaust 
steam heaters, with boilers inserted 
into the exhaust pipe. Small quan- 
tities of water are fed into the 

and instantaneously con- 

verted into steam which is piped 
to radiators distributed within the 
cabin. While this system eliminates 
the danger of carbon monoxide in- 
filtration, it shares the other dis- 
advantages of the exhaust hot air 
fystem. In addition to these, the 
is of steam lines in the cabin 

of a military plane are such as to 





make this system rather unsuited. 
One of its main difficulties is the 
design of a boiler which will stand 
up under the quenching action of 
the water. One of the photos shows 
a steam boiler which was turned 
from a solid piece of stainless steel 
although even this construction has 
not solved all problems. Heating 
glycol instead of steaming water in 
the boilers has proved a simpler 
problem but only at the cost of 
less and more complicated heat 
transfer. Nevertheless, exhaust 
steam heaters are still used quite 
extensively on war planes, and such 
systems have been employed on 
transports with some success. 

Heat supply by means of elec- 
tricity is another method which 
offers only a partial solution. Un- 
doubtedly, this method is most con- 
venient and efficient. On the other 
hand, 1 kw of electric energy pro- 
duces only 3.4 Stu of heat so that 
enormous currents would be re- 
quired, if electricity alone were to 
furnish all heating needs. In spite 
of that, electric heating can be 
profitably incorporated if small and 
concentrated heat quantities suf- 
fice, such as for electric flying 
suits which consume only a total 
of about 150 watts for helmet, suit, 
gloves, and boots. Although the 
use of such suits is limited, they 
have been widely employed with 
great success. Electrically heated 
covers and blankets have likewise 
been found effective in heating cer- 
tain accessories. 

A popular and widely used type 
of heating system is the internal 
combustion type in which a mix- 
ture of air and fuel—usually avia- 
tion gasoline—is burned and the 
heat thus generated transferred to 
ventilating air by means of fans 
or blowers. This system, too, has 
disadvantages and limitations. It 
requires fuel, electric current, and 
servicing. The presence of a flame 
within the cabin, although totally 
enclosed, and of a device producing 
carbon monoxide are hazards. On 
the other hand, these heaters are 
extremely flexible and adaptable to 
practically all conditions. They can 
be made small enough to serve as 
unit heaters and large enough for 
central heating systems. These ad- 
vantages outweigh their disadvan- 
tages sufficiently to explain their 
popularity among comfortization 
engineers. 
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Internal combustion type heaters 
were originally introduced for au- 
tomobile heating. Further develop- 
ments resulted in the creation of a 
line of airplane heaters, ranging in 
size from the small unit heater, 
which draws its fuel-air mixture 
from the engine carburetor, to 
large heaters with the integral, 
gasoline operated power unit 


The difficulties encountered in 
keeping internal combustion type 
heaters supplied with the correct 
fuel-air mixture at even the high- 
est altitudes have resulted in the 
development of heaters which con- 
tain an automatic high altitude 
control which keeps the fuel-air 
mixture constant, irrespective of 
altitude. Such units furnish a heat 
output of over a quarter-million 
Btu per hr at a weight of only 
about 30 Ib, which makes them well 
suited for anti-icing and similar 


purposes. 
Accessories 


Accessories and controls for air- 
craft heating and ventilating sys- 
tems are probably in a much far- 
ther advanced stage of development 
than the heaters themselves. The 
explanation for that is that many 
accessories used on the ground 
could be easier adapted for aircraft 
than the existing ground heaters. 
It is interesting to note that, for 
instance, a complete line of air- 
craft insulating materials had been 
developed which for a number of 
years has greatly assisted in de- 
creasing aircraft heating require- 


‘ments. Although originally intend- 


ed for soundproofing, these mater- 
ials have proved very suitable for 
heatproofing and are used for 
these purposes quite extensively, 
although not yet generally enough 
to suit the airplane heating engi- 
neer. This applies also to ducting, 
air outlets, dampers, diffusers, and 
other conventional ventilating ac- 
cessories which were redesigned 
for use on airplanes. 

Among the controls proper, men- 
tion should be made of devices 
such as solenoid shutoff valves for 
internal combustion heaters which 
automatically stop the flow of the 
raw gasoline or the fuel-air mix- 
ture from the engine, if the heater 
is turned off or something goes 
wrong. Other controls permit au- 

[Concluded on p. 542] 
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Testing Toxic Atmospheres 


N. R. Bernz Explains the Methods of Determining 
the Impurities in Industrial Air, a First Step 
in a Program for Industrial Health Conservation 


For HALF a century or more the 
United States has been looked upon 
by the rest of the world as an in- 
dustrial giant, a nation in which 
industrial production has surpassed 
every other line of endeavor. At no 
time, however, has the productive 
capacity of this country meant more 
to us and to the rest of the world 
than it does today. 

We can afford no interference to 
operations of our industrial plants. 
Prevention of accidents and occu- 
pational disease becomes our duty. 


Metal Fumes and Vapors 
Lead 


Exposure to this metal occurs 
very extensively in nearly all types 
of manufacturing. The most fre- 
quently encountered forms of lead 
are fumes, dust, and dispersed pig- 
ments. These occur around lead 
melting operations, soldering, weld- 
ing of metals covered with lead 
bearing paints, and in spray paint- 
ing work. 

Sampling of lead contaminated 
atmospheres is usually done either 
by means of the impinger or by the 
electrostatic precipitator. When the 
impinger is used, as is frequently 


the case when investigating spray - 


painting and many other types of 
work involving lead dispersion, the 
sampling liquid may be either dis- 
tilled water or dilute nitric acid. 

For sampling of metal fumes, the 
impinger has a lower collecting effi- 
ciency than the electrostatic pre- 
cipitator, which should be taken 
into consideration when comparing 
results obtained on samples col- 
lected with the two instruments. 
[See Efficiency of Impingers for 
Collecting Lead Dusts and Fumes, 
R. I. 3401, U. S. Bureau of Mines, 
1938. ] 

Regardless of the collection meth- 
od used, the final evaluation of the 
amount of lead present is done in 
the laboratory by various analytical 
methods, the description of which 
is beyond our scope here. It prob- 
ably should be emphasized, how- 
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ever, that although some of these 
methods are highly sensitive and 
the experienced analysts usually 
well-trained to handle minute quan- 
tities of lead in their work, it is 
preferable to take large air samples 
wherever possible to facilitate the 
laboratory work. With the large 
impinger and the electrostatic pre- 
cipitator, with sampling rates of 
1 and 3 cfm of air, respectively, 
this is not a problem. With the 
midget impinger, on the other 
hand, with a sampling rate of only 
0.1 cfm, this becomes a tiresome 
task, especially if the hand cranked 
instrument is used. 


Let us take, for example, a case 
in which the atmospheric lead dis. 
persion is just about on the border 
line of the safe limit, i.e. 1.5 mg 
per 10 cubic meters of air. For a 
30 min sample with the midget 
impinger, only 3 cu ft of air have 
been handled. This represents only 
0.013 mg of lead in the air sample, 
which evidently requires a fairly 





Health Conservation 


In a discussion at a meeting of 
the National Safety Council, Mr. 
Bernz gave a brief description of 
some of the more commonly en- 
countered toxic substances in war 
industries, and methods for their 
evaluation. The material on dusts 
published in the May HPAC and 
that on gases in the September 
issue were taken from his paper; 
this month, metal fumes and va- 
pors, solvent vapors, and acids are 
discussed. 

Unless properly controlled, expo- 
sure to these materials may result 
in ill health among industrial work- 
ers with accompanying absenteeism 
and interference with war produc- 
tion. The control of the indus- 
trial poisons should, therefore, be 
an integral part of an extensive 
program of industrial health con- 
servation. Such a program is of 
prime importance at a time when 
every piece of manufactured goods 
plays an important part in winning 
the war, and is of interest to ven- 
tilation engineers because ventila- 
tion is the principal method of 
control. 

Mr. Bernz, a consulting engineer, 
is a member of HPAC’s board of 
consulting & contributing editors. 











Heating, 


sensitive analytical method 
careful handling for a succe 
completion of the test. 


Cadmium 


The United States Public Health 
Service suggests as a safe 
with respect to toxicity of cad 
mium fumes a concentration of | 
mg per 10 cubic meters of air 
[See Cadmium Poisoning, Publi 
Health Reports, 57, 17, April 24 
1942. | 

The metal is used extensively 
a coating of iron and steel for rus 
prevention, as well as in structura 
steel to impart certain properties 
Exposures to cadmium and ¢aé- 
mium fumes may, therefore, »& 
encountered in such operations as 
electroplating, welding ef cadmiun 
bearing iron and steel, as well as 
many other processes where wor 
involves cadmium plated artic! 
Some readers are probably familiar 
with the cases of cadmium intoxi- 
cation in a plant in Ontario, Car- 
ada, a few years ago, when 14 
persons were poisoned—two fatal 
—during annealing of cadmiur 
plated rivets. [Canadian Pu! 
Health Journal, 1938, 29, 19-26 

As in the case of lead, sampling 
for cadmium fumes or dust ma 
be done either with the imping 
(with water as the collection medi- 
um) or by the electrostatic pre 
cipitator and the samples evall- 
ated in the laboratory by gra‘: 
metric or colorimetric analytical 
methods. 


Mercury 


The war emergency has great! 
accelerated the use of mercury, 
only in our ammunition works, but 
also in many other plants «irec\) 
or indirectly connected with w# 
industry. In some cases entirel 
new uses have been introduced f0! 
this metal. For example, 4 recent 
development is an antifouling pa” 
containing mercury, now used ™ 
our shipyards... Application of th 
mercury bearing paint by means “ 
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spraying naturally introduces a 
“ious exposure to mercury pois- 
ening and calls for careful control; 
this applies also to the manufac- 
ture of the paint. Due to the great 
demand for mercury and the shut- 
ting off of foreign supplies, old 
mercury mines have been reopened 
so that refining of this metal with 
accompanying occupational disease 
hazards has expanded considerably. 

The toxic properties of mercury 
as a respiratory hazard when pres- 
ent in the form of vapors or in a 
finely divided metallic are 
probably fairly well-known to most 
men concerned with industrial 
health. A safe limit, toxicologi- 
cally, of about 2 mg per 10 cubic 
meters of air appears to be gen- 
erally accepted for inhalation ex- 
posures. Although the metal has a 
relatively low vapor pressure at 
rdinary temperatures, 
tions have shown that sufficient va- 
pors are emitted to produce a mer- 
ury hazard in rooms where this 
material is used in metallic form. 


state 


investiga- 


A number of methods are avail- 
able for the evaluation of mercury 


F vapors in air. One of the most ex- 


pedient procedures is probably by 
means of the Nordlander apparatus 
itilizing a selenium sulfide test pa- 
per, the color of which darkens in 
the presence of mercury. The 
amount of mercury present is esti- 
mated by comparing the degree of 
larkening with a standard 
nart. 


color 


Another more recently developed 
method involves an optical instru- 
ment based on the opacity of mer- 
iry vapors to ultraviolet light of 
i certain wave length. In this in- 
strument, therefore, when ultra- 
violet light of a specific wave 
length is directed toward a photo- 
tube, interfering mercury vapor 
will reduce the light received by 
the phototube and consequently al- 
0 its current flow, which in turn 
is calibrated in terms of mercury 
oncentration. This instrument is 
hot specific, as it is subject to other 
light intercepting media such as 
smoke and fog. 


There are also other methods for 
determinations of mercury, entail- 
ing condensation of the vapors and 
subsequent electrolytic deposition 
f the metal, chemical reaction 
methods, ete. The first two men- 
honed above, however, are the most 








Sampling of lead contaminated at- 

mospheres is usually done by means 

of the impinger (top) or by the elec- 
trostatic precipitator (bottom) 


expedient and yield immediate re- 
sults during the field investiga- 
tions. 


Solvent Vapors 


Benzene (Benzol), Toluene, 
and Xylene 


These three aromatic hydrocar- 
bons are widely used as industrial 
solvents and ingredients in a num- 
ber of chemical reactions. Toluene, 
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for example, is an important raw 
material in ammunition manufac- 
turing, especially in the production 
of trinitrotoluene. With the in- 
creased demand for toluene and the 
corresponding scarcity of this ma- 
terial, benzene has been rapidly 
taking its 
many industries. Xylene, which be- 
important solvent, 


place as a solvent in 
sides being an 


enters as a raw material in 
certain chemical 


ated with war industry and there- 


also 
pro esses aSsoci- 


fore is used in great quantities 


For instance, in a plant I visited 
recently, xylene is used in the pro- 
duction of a certain type of resin, 
which in turn is employed in an 
article manufactured for the 
Army. 

All these three 


classified as industrial poisons, al- 


materials are 
though there appears to be some 
confusion as to the relative toxicity 
senzene is generally con- 
sidered as the offender, al- 
though this may not be due to a 
greater toxicity of the material 
per se but to the fact that it has a 
higher vapor than the 
other two so that for a given tem- 
perature more of it will be found 
in the air. However that may be, 
the toxic effect of all of them, once 
dispersed in the air, is generally 
recognized and therefore the need 
for strict control wherever they are 


of each. 
worst 


pressure 


used is indicated. 
For the evaluation of 
chemical as 


these ma- 
terials some well as 
physical methods 
Most of these, however, are compli- 
involving 


are available. 


cumbersome, 
nitration by 


cated and 


such operations as 
bubbling the air through nitric acid 
with colorimetric de- 
termination, or condensation of the 
vapors followed up by laboratory 
analytical procedures for the final 
evaluation. 

While methods of this type may 
be satisfactory for scientific pur- 
poses, for routine sampling in con- 
trol work in industrial plants, a 
combustible gas indicator is far 
more expedient. Most of these de- 
vices, used primarily for fire pre- 
vention work, are designed to read 
to within 1 per cent of the lower 
explosive limit of the gas or vapor 
under test. For the 
stances with lower explosive limits 
around 1 per cent by volume, this 
means that concentrations down to 
100 ppm can be detected, which is 


subsequent 


above sub- 
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upproximately the accepted toxic 
limit for these solvents. For ben- 
zene with a safe limit of 75 ppm 
[American Standards Association: 
Benzene, allowable concentration. 
Z 37.4, 1941] a modified combusti- 
ble gas indicator has been placed 
on the market, which measures 
concentrations ranging between 0 
and 1000 ppm. A _ spectroscopic 
method for determination of ben- 
zene and toluene in air has been 
described by Cole. [Journal of the 
Optical Society of America, 32, 
304-306, May, 1942.] 


Chlorinated Hydrocarbons 


Of these, trichloroethylene and 
carbon tetrachloride are probably 
most frequently found. They are 
used extensively as metal cleaning 
agents, the former in regular de- 
greasing machines on a production 
basis and the latter for work of a 
more occasional nature. These ma- 
terials with their grease dissolving 
properties are regarded by medical 
authorities as very injurious to the 
fatty tissues of the human body. 

As in the case of other sub- 
stances referred to above, there are 
chemical methods for quantitative 
determination of vapors from these 
materials, but they are mostly too 
cumbersome for routine sampling. 
Optical instruments are available, 
however, for rapid evaluation of 
such vapors dispersed in the air. 
The best known of these is prob- 
ably the portable interferometer in 
which the difference between the 
refraction of air (the comparison 
substance) and that of the gas 
mixture to be examined is meas- 
ured. This difference is calibrated 
in terms of concentration of the 
gas or gases under observation. 
Naturally, the same readings will 
be obtained for all gas mixtures re- 
sulting in the same refractive in- 
dex, so the instrument is therefore 
not specific. With information, 
however, as to the type of air con- 
taminant concerned in a particular 
problem it is an exceedingly useful 
instrument applicable to the inves- 
tigation of a great variety of gases 
and vapors. 


Carbon Disulfide 


This substance, which at ordi- 
nary temperatures occurs as a 
liquid with a high vapor pressure, 
generates toxic vapors for which 
relatively low safe limits have been 


suggested by various authorities. 
Russian investigators have recom- 
mended a threshold limit of only 
3 ppm for prolonged exposures, 
while the British Department of 
Scientific and Industrial Research 
has suggested a value of 10 ppm 
and our own State of Massachus- 
etts, 20 ppm. While there is a wide 
divergence between these values, 
they all tend to indicate the poten- 
tial dangers connected with expo- 
sure to vapors of carbon disulfide. 

Although this solvent may be en- 
countered in a great many indus- 
trial operations, it is found pri- 
marily in the viscose and rubber 
industries, where it constitutes an 
important raw material. 

For evaluation of these vapors, 
the Industrial Hygiene Foundation 
recommends drawing the air 
through an alcoholic potassium 
hydroxide solution to form potas- 
sium ethyl xanthate which is deter- 
mined iodometrically. The British 
Department of Scientific and Indus- 
trial Research uses a colorimetric 
method consisting of bubbling the 
air through diethylamine and cop- 
per acetate forming a colored com- 
pound the intensity of which is 
compared with standards. In view 
of the inflammability of these va- 
pors, a rapid method for their eval- 
uation in high concentrations 
would be by means of a combustible 
gas indicator. Unfortunately, how- 
ever, the sensitivities of these in- 
struments as built at present are 
not low enough to get within the 
physiological safety range of this 
material. 


Aniline 


This is a toxic liquid which can 
be absorbed through the skin and 
which in spite of its relatively low 
vapor pressure emits sufficient va- 
pors at ordinary temperatures to 
present a respiratory hazard. Safe 
limits of the order of 2.5 ppm 
(Russian) to 10 ppm have been 
recommended for inhalation expo- 
sures in connection with this ma- 
terial. It is encountered primarily 
in the dye industry and rubber 
works. 

For testing of aniline vapors the 
Industrial Hygiene Foundation 
recommends bubbling the air sam- 
ple through 10 per cent sulfuric 
acid and refers to a chemical meth- 
od for the quantitative analysis. 

The standard method adopted by 





the British Department of Scien. 
tific and Industrial Research fo, 
evaluation of aniline vapors, «op. 
sists of drawing the air throug) 
dilute hydrochloric acid after which 
the determination is made colori- 
metrically. 


Acids 


In this group, probably nitric, 
chromic, hydrofluoric, hydrochlor- 
ic, and sulfuric acids are those 
most commonly encountered. (f 
these, nitric acid has been dis. 
cussed under another heading. Ex. 
posures to chromic acid resulting 
in chrome ulcers and the perforat- 
ed nasal septum are frequently 
found around chromium plating 
tanks. A safe limit of 1 mg per 10 
cubic meters of air has been estab- 
lished for chromic acid which in 
electroplating work occurs as 4 
mist over the plating bath. Hydro- 
fluoric and hydrochloric acids als 
exist in gaseous form as hydrogen 
fluoride and hydrogen chloride re- 
spectively. A safe limit of 3 ppm 
has been suggested for the former, 
while it has been sét at 10 ppm 
for the latter. 

Sampling for nitric, chromic, and 
sulfuric acids is usually done by 
bubbling through a sodium hydrox- 
ide solution; hydrofluoric acid 
through potassium hydroxide; and 
hydrochloric acid through glycerol- 
potassium carbonate-water  solu- 
tion. For the final laboratory eval- 
uation refer to standard methods 
of the American Public Health 
Association. 





ENAMELED DUCTS 
IN CANDY PLANT 


Modern air conditioning equip 
ment is utilized by Helen K. Sals- 
burg Candies, Wilkes-Barre, Pa. 
in the production, packaging, and 
storage of high quality candies. 


Clean Appearance 


An interesting aspect of the i= 
stallation is the galvanized sheet 
metal duct work for the air dis 
tribution system, which was enal 
eled white before being erected. 
This eliminated any necessity {0 
painting the duct work after ere 
tion and the possibility of pair 
odor being absorbed by the candy 
The enameled finish also gives th 
duct work a very clean appearance 
and makes washing easy. 
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Things to Remember When 


Using Methyl]! Chloride 
in Place of ““Freon-12”’ 


A urnoven LITTLE information 
is generally available regarding the 
conversion of refrigerating sys- 
tems from “Freon-12” to methyl 
chloride, many users must of ne- 
cessity make this conversion be- 
cause the WPB has cut down the 
supply of “Freon-12” for civilian 
use. This article is an attempt— 
from the limited experience gen- 
erally available—to inform opera- 
tors and users of refrigerating 
machinery of points to be watched 
in making these conversions suc- 
cessfully. 
Hazards 


Those who contemplate charging 
refrigerating systems with methyl] 
chloride must realize that methyl 
chloride is toxic and inflammable. 
For this reason the American 
Standard Safety Code for Mechan- 
ical Refrigeration — after which 
many local codes are patterned— 
forbids the use of methyl chloride 
in direct expansion air condition- 
ing systems in public institutions 
such as hospitals or court houses; 
in public assembly places such as 
theaters, auditoriums or libraries; 
in residential occupancies such as 
hotels, clubs, and dormitories. In 
commercial installations such as 
stores and doctors’ offices, direct 
expansion air conditioning systems 
are permitted providing the entire 
refrigerating system does not con- 
tain more than 20 Ib of methyl 
chloride. There are no restrictions 
on industrial occupancies unless 
the number of employees above the 
first floor exceeds one per 100 sq ft 
of floor area. 


Refrigerating systems for food 
preservation and storage are also 
seriously limited as to the amount 
of methyl chloride that may be. 
used. In institutions such as hotels, 
dormitories, etc., unit refrigerating 
systems may not contain more than 
6 Ib of methyl chloride. In public 
assembly places, no more than 12 Ib 
may be contained in the system. 

Because of the limitations on the 


Shortage of “Freon” Due to War Results in Use of 
Methyl! Chloride as Substitute: Watch These Points 


use of methyl chloride in direct 
expansion air conditioning systems 
and in refrigerating systems, those 
who intend converting to methyl 
chloride should first check the 
American Standard Safety Code 
for Mechanical Refrigeration 
which can be purchased from the 
American Society of Refrigerating 
Engineers, 50 W. 40th St., New 
York, N. Y., for 20c. 


Wartime restrictions have sometimes 
made it difficult for this bird to keep 
his perch on the frosty block promis- 
ing “cool inside.” One problem has 
been the shortage of “Freon” for 


civilian use; use of methyl chloride 
as a_ substitute 


is discussed here. 
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Methyl chloride should not be 
charged into systems where it will 
come into contact with aluminum. 
or zinc. In the presence of even 
minute quantities of water it 
will rapidly corrode these metals. 
In addition in the presence of 
slight traces of water, methy! 
chloride in contact with aluminum 
will form dangerous, spontaneously 
inflammable compounds. For these 
two reasons, methyl chloride should 
not be used in any system where 
it will contact aluminum. Aside 
from aluminum, zinc, and magnes- 
ium, methyl chloride is believed to 
be inert toward other materials 
commonly used in “Freon-12” re- 
frigerating systems. 

To remove any trace of moisture 
that may be present in the system, 
installation of a dryer containing a 
material like silica gel or activated 
alumina is desirable. Activated 
alumina in the form used in the 
dryer will not, it is understood, re- 
act with the methyl] chloride, and 
will effectively remove any mois- 
ture that may be present. 

Where, due to the emergency, 
methyl chloride must be used in an 
air conditioning system, the use of 
methyl chloride “A” is preferable 
to the use of straight methy! 
chloride. Methyl chloride “A” is 
simply standard methyl chloride to 
which has been added 1 per cent of 
acrolein. Acrolein is irritating to 
the throat, nose, and eyes. As a 
result, if even a minute quantity 


of the methyl chloride-acrolein 
mixture leaks, people will be 
warned. 


Pressure Testing 


Because methyl chloride is both 
toxic and inflammable, it is a wise 
precaution to make sure that the 
piping system is absolutely tight 
before the methy! chloride is added. 


§21 


Whereas a piping system contain- 
ing “Freon” can be checked for 
leaks easily and quickly by means 
of a halide torch, the use of such 
a torch for testing methyl chloride 
presents a definite hazard. Enough 
methyl chloride may escape into a 
room through a leak to form an 
explosive mixture which will be 
ignited by the open flame of the 
halide torch. For this reason the 





Watch It! 


The importance of “Freon” in 
the production of certain war 
materials means that there is a 
shortage for civilian use in refrig- 
erating and air conditioning in- 
stallations, and the WPB’s con- 
servation order M-28 controls the 
use of this refrigerant. As a con- 
sequence, methyl chloride is being 
used as a substitute for “Freon” 
in existing installations. . . . Nat- 
urally, in using a different refrig- 
erant in place of the one for which 
a system was designed, certain 
precautions must be observed be- 
cause the properties of the two 
gases are not the same. This 
article outlines some of the im- 
portant points of difference which 
must be remembered. . . . Local 
codes and inspection requirements 
must also be observed, as must the 
individual characteristics of any 
specific installation. The change 
should not be made by an inex- 
perienced person, obviously. 











piping system should be checked 
for leaks before the methy! chloride 
is added. 

Inasmuch as most users will 
want to save as much of the 
“Freon” as possible, the “Freon” 
should be pumped out of the sys- 
tem into drums. Remove “Freon” 
until the pressure inside the system 
has been reduced to between zero 
gage and 10 in. of vacuum. At this 
pressure, enough “Freon” will be 
left in the system for testing pur- 
poses. Now build up the pressure 
for testing by adding anhydrous 
carbon dioxide (CO,). Run the 
compressor for a few minutes to 
mix the “Freon” and carbon di- 
oxide thoroughly. Now carefully 
go over the entire refrigerating 
system with a halide torch. Even 
a trace of “Freon” in the carbon 
dioxide escaping through a leak 
will cause the flame to turn green. 
Incidentally, air is not satisfactory 
for building up the pressure for 
testing purposes because moisture 
is likely to condense from the high 
pressure air inside the piping sys- 
tem. Water inside of refrigerating 
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systems can cause a number of 
difficulties. 

If anhydrous carbon dioxide can- 
not be obtained, the CO, drum 
should be allowed to stand for 
about 24 hr with the bottom tipped 
up. Any moisture in the drum will 
then drain to the valve end where 


.it can be blown off before the gas 


is used. However, the use of anhy- 
drous CO, is preferable. 

When charging carbon dioxide 
into the system, be sure to supply 
it slowly and to use a pressure 
regulating valve. It is dangerous to 
control the flow of gas otherwise 
because the pressure inside the 
drum is high, over 1000 psi. The 
pressure inside the refrigerating 
system should be built up to about 
150 psi to test for leaks. 

The tube from the CO, drum 
should be connected into the low 
side of the system; that is, con- 
nected into some point between the 
discharge of the expansion valve 
and the suction of the compressor. 
In this way the gas will be able 
to flow around through the entire 
piping system. The gage port on 
the back-seated suction valve at the 
compressor is usually a convenient 
place for making the connection. 
If, as is frequently the case, the 
CO, connection is made into the 
high side—into some point be- 
tween the discharge of the com- 
pressor and the inlet side of the 
expansion valve—the test pressure 
will not build up to the maximum 
in the low side. 

The reason for this is that the 
discharge valve on the compressor 
prevents the gas from flowing back 
through the compressor into the 
suction line. Furthermore, an ex- 
pansion valve set for 10 F super- 
heat and in a 70 F room will 
shut off as soon as the pressure 
inside the piping system reaches 
about 60 psi. Consequently, where- 
as the pressure on the high side 
of the system would be 150 psi, the 
pressure on the low side would be 
only 60 psi, which would be too 
low to detect small leaks. For this 
reason, in making pressure tests 
the connection from the CO, drum 
should always be connected into the 
low side so that the gas can flow 
through the compressor and into 
the entire refrigerating system. 

After all leaks have been re- 
paired and the system is found to 
be tight, the CO, can be released to 
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the atmosphere. The piping sy «ter 


should then be evacuated 


vacuum of 29 in., or better it ay 
sible, by means of a separate © a:). 


um pump. The vacuum 
should be allowed to run for «ly 
2 hr after the gage first shows t} 
the vacuum 
fallen to 29 in. After the syster 
has been thoroughly evacuate:, ¢} 
methyl! chloride can be charge 

the refrigerating system. 


After the system has been pres. 


sure tested, it is desirable to dra; 
the old oil from the crankcase. | 
not replace the oil immediate) 
First evacuate the system down : 
29 in. as previously mention 
After the system has been eva 
ated and enough methyl chlor’ 
has then been added to increas 
the pressure to about 10 
vacuum, a new charge of fresh, d 
oil should be drawn into the cran! 
case. 

Refrigerating Capacity 


The capacity of a refrigerating 
system charged with methy! chlor. 
ide is theoretically about the sam 
as the capacity of the system whe 
charged with “Freon.” In actua 
practice it is probable that a sy: 
tem charged with methyl chlorid 
will show slightly less 
than when charged with “Freon 
The exact reduction is difficult ' 
estimate, but it is probably in t! 
nature of about 5 per cent. T 
reduction in capacity is due to th 
fact that the temperature of th 
compressor cylinders runs consider 
ably higher when pumping meth 
chloride than when pumpin 
“Freon.” As a result the volumetr 
efficiency of the compressor wit! 
methyl chloride is lower than the 
volumetric efficiency with “Freon 

In some few cases, dependin 
upon the design of the compress0r 
it may be necessary to make pre 
visions for cooling the cylinde 


heads by means of a forced dra‘ 
4 . 


capacit) 


of air. In a system operated * 
40 F suction and 100 F condensint 
temperature, the theoretical te™ 
perature of the gas dischargt 
from the “Freon” compressor * 
only 108 F, whereas for methy 


chloride it is 158 F, an increa* 
of 50 F. Consequently much hott’ 
cylinders and particularly mv 
hotter heads can be expected whe! 
the compressor is pumpin methy 
chloride than when it is pump" 


“Freon.” 
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Thermostatic Valves 


Thermostatic valves charged with 
“Preon” can in many cases be used 
in methyl chioride systems. How- 
ever, the superheat setting of the 
“Preon”-charged valve when oper- 
ating on a methyl! chloride system 
will be reduced by roughly about 
9 F. For example, a “Freon”- 
charged valve which has been ad- 
justed for a 10 F superheat will 
maintain only about 1 F superheat 
when used to control the flow of 
methyl chloride. For this reason, 
the superheat setting of a “Freon”’- 
charged valve must be increased 
when used in methyl chloride sys- 
tems. To obtain the same super- 
heat with methyl chloride as was 
formerly obtained with “Freon,” 
the superheat setting of the valve 
must be raised by increasing the 
spring tension. 

It is possible that after the 
spring tension on the valve has 
been increased to the maximum 
possible, the superheat obtained 
’ with methyl chloride will still be 
smaller than was formerly obtained 
with “Freon,” in which case too 
much liquid may be admitted to the 
evaporator coil. One remedy for 
this is to obtain from the mann- 
facturer a new, heavier spring to 
be installed in the valve. 

Another difficulty is that valves 
selected for a “Freon” system will 
be much too large for a methyl 
chloride system of the same ton- 
nage. The reason for this is due 
to the much smaller weight of re- 
frigerant that needs to be circu- 
lated with methyl] chloride for any 
given tonnage. For example, with 
a 40 F evaporator and a 100 F 
condensing temperature, 3.88 Ib of 
“Freon-12” must be circulated per 
minute per ton, whereas only 1.34 
lb of methyl chloride is needed. 


It is possible that some thermal 
valves will be satisfactory after the 
superheat setting has been set up 
as high as possible. However, in 
other cases, erratic operation may 
be experienced. Even with an in- 
creased superheat setting, the valve 
may still be too large. The valve 
may hunt, alternately flooding and 
starving the coil. 


Remember that by increasing 
the superheat setting of a “Freon”- 
charged valve, you are only pro- 
viding a normal superheat for op- 
eration with methyl] chloride. For 


example, a “Freon”-charged valve 
Set tor a 10 F superheat will oper- 
ate with only a 1 & superheat wuen 
controlling methyl chloride. By in- 
creasing the superheat setting of 
the valve, you are only restoring 
the superheat setting to approxi- 
mately 10 F with methyl chioride. 
Perhaps the valve is small enough 
so that it can throttle down and 
prevent the methyl chloride from 
flooding the evaporator, but it is 
also possible that the valve may 
still be too large and every time it 
cracks open it may flood the 
evaporator. 

One cure is to install a smaller 
orifice in the valve. Another cure 
is to reduce the pressure difference 
across the thermal expansion valve 
by installing a hand-set valve ahead 
of the thermal valve. By closing 
the hand-set valve down slightly, 
the pressure difference across the 
expansion valve can be reduced, 
which in turn will reduce the ca- 
pacity of the expansion valve. By 
throttling the liquid in two stages, 
the capacity of the “Freon” thermal 
valve can be reduced until its opera- 
tion is reasonably satisfactory 
when controlling methyl chloride. 

The hand-set valve should be 
nearly wide open because some ex- 
pansion of the liquid will take place 
with a consequent increase in the 
specific volume of the liquid-gas 
mixture going to the expansion 
valve. Consequently only a small 
decrease in upstream pressure will 
be enough to lower the capacity of 
the thermal expansion valve. How- 
ever, if the liquid is very much 
subcooled—which is rare—no flash- 
ing will occur in the hand-set valve 
and a larger reduction in pressure 


may be necessary to decrease the 
capacity of the expansion valve. 
Suction Pressure Switch 
Occasionally a suction pressure 
switch is used on water chillers as 
a safety to prevent freezing. At 
32 F, the pressure in the evapora- 
tor with “Freon-12” would be 30 
psi gage. The suction pressure 
switch would be set to shut off the 
compressor at, say, about 34 psi 
gage corresponding to a _ suction 
temperature of 36 F. If the pres- 
sure switch is not readjusted when 
methyl chloride is substituted, diffi- 
culties may be experienced with 
short cycling due to the safety con- 
trol. At 34 psi the suction tempera- 
ture of methyl chloride would be 
over 46 F. Consequently if the 
compressor is to cut off at the same 
suction temperature ot 36 F with 
methyl chloride, the 
switch should be readjusted to cut 
off at slightly over 25 psi gage. 


pressure 


Refrigerant Piping 

When designing new systems the 
pipe sizes required for “Freon-12” 
are larger than those required for 
methyl chloride. For this reason 
all of the pipe sizes in a “Freon” 
system will be adequate when 
methyl chloride is substituted for 
the “Freon.” The pressure drops 
throughout the system will be 
lower than when “Freon” is used— 
a decided advantage. 

Erroneous conclusions have been 
drawn from the fact that the pipe 
sizes required for “Freon-12” when 
designing new systems are larger 
than the pipe sizes for methyl 
chloride. Warnings have appeared 
to the effect that difficulties might 





alum‘num or zinc. 


8) Install dryer in liquid line. 


for methyl chloride. 





Points to Remember 


1) Methyl chloride is toxic and inflammable. 
2) Do not use methyl chloride in systems where it will come in contact with 


3) Change the oil in the compressor. 

4) Test the system for leaks BEFORE charging with methyl chloride. 

5) For pressure testing, use anhydrous carbon dioxide with a small amount 
of “Freon.” Use a halide torch. 

6) Do NOT use a halide torch when testing for leaks AFTER the system 
has been filled with methyl chloride. 

7) Increase superheat setting of “Freon’-charged thermal expansion valves 
to maximum. (New orifice may also be needed to reduce capacity of valve.) 


9) Readjust suction pressure safety switch on water chiller if one is used. 
10) Piping that has been properly sized for “Freon-12” will also be satisfactory 
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R. COOPER JR., INC.: 


our premises. 


equipment. 





The undersigned is ordering from you a quantity 
of methyl chloride for installation in equipment withir 
We understand the inherent danger of this 
refrigerant and assume all risk incidental to its use, and 
hereby agree to protect and save you harmless from any and 


all claims of whatsoever kind arising from its use in our 





(Date) 





(Signature) 








A release form which one organization requires the owner to sign when methyl 
chloride is used. 


be experienced with oil return from 
an evaporator due to the “lower 
velocity” of the methyl chloride in 
the suction line. The velocity of 
methyl chloride in a given size 
suction pipe will for all practical 
purposes be the same as the velocity 
of the “Freon-12” for the same 
refrigeration load. The volume of 
gas which must be circulated per 
ton of refrigeration is practically 
the same for both methy! chloride 
and “Freon” in the temperature 
ranges commonly used in ordinary 
commercial and air conditioning 
practice. If no difficulty with oil 
return was experienced with 
“Freon” in the piping, there should 
be no difficulty when methyl chlor- 
ide is substituted. 

With the same volume of gas 
flowing through the same suction 
line, the pressure drop with methyl 
chloride will be considerably less 
than with “Freon.” The reason for 
this lower pressure drop is due to 
the much lower density of the 
methyl chloride vapor in the suc- 
tion line. Thus, at 40 F the density 
of methyl] chloride gas is only 0.44 
lb per cu ft whereas for “Freon” 
the density is 1.26 lb per cu ft. 
This means that with the same 
volume, and consequently the same 
velocity in the suction line, the 
pressure drop with methyl! chloride 
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would be approximately one-third 
the pressure drop with “Freon.” 
In both cases, however, the velocity 
would be the same. 

Because of the lower density of 
the methyl chloride, suction lines 
for this gas can be much smaller 
than for “Freon” if both are se- 
lected for the same pressure drop. 
Inasmuch as pipe lines are com- 
monly selected today on the basis 
of pressure drop instead of ve- 
locity, suction lines for methyl 
chloride can be smaller than for 
“Freon.” However, in an existing 
piping system, the velocity of both 
methyl chloride and “Freon” will 
be practically the same for the 
same load, but the pressure drop 
when methyl! chloride is substitut- 
ed for “Freon” in the suction line 
will be considerably smaller. 

Although changing the refrig- 
erant charge from “Freon” to 
methyl chloride is, on the whole, 
not difficult, care must be exercised 
in the various procedures to obtain 
successful results. However, the 
greatest drawback to using methyl 
chloride in air conditioning sys- 
tems does not lie in any technical 
difficulties in making the conver- 
sion, but is due rather to the 
toxicity and inflammability of the 
refrigerant itself. 
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QUARTERMASTER SCIENTISTs 
MAKE WEATHER OUR ALLy 


The weather, once a fickle mijjj. 
tary ally at best, has been har. 


nessed to the service of the Unite 
States Army by quartermaste; 
corps scientists. In a quiet wing 
of the sprawling office of the quar. 
termaster general in Washingtop 
D. C., a small crew of military ani 
civilian scientists has worked oy; 
charts showing the exact type o 
climatic conditions existing eac: 
month of the year in virtual) 
every section of the world. Only , 
few localities have been omitted 
Scores of maps of the world plaste, 
the walls in this section. 

These climatic studies hay; 
turned up some interesting facts 
It has been shown, for example 
that the weather in Tokio is vir. 
tually identical with that of Wasb. 
ington, D. C. And it has bee 
found that the terrific 
winters of which so much has bee; 
written are about like norma! wip- 
ters in northern Minnesota, Nort 
Dakota, and Maine. For closer 
comparison, Duluth is about on a 
par with Leningrad and Bismarc: 
is quite similar to Moscow from 
a climatic standpoint. 

Often it will be found that the 
weather in a particular locality of 
the world where military action is 
anticipated cannot be duplicated in 
the United States during the same 
month. However, it is seldom that 
a climate cannot be duplicated 
somewhere in America sometime 
during the year. Thus it often hap- 
pens that for a September offensive 
in a far-away location, it is neces 
sary to study and train under cor- 
ditions existing in some part © 
the United States during Fe? 
ruary. 

Armed with these climatic facts 
the quartermaster corps has pre 
duced a_ scientifically developed 
clothing program. Knowing wh# 
the weather will be in any localit) 
where fighting is in prospect, the 
corps proceeds to design clothing 
and equipage to meet those exac' 
conditions. 


Russia: 





SAVE FUEL BY 
HEATING EFFICIENTLY 
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Fuow OF a gas such as com- 
pressed air or of a vapor such as 


© team through an orifice can be cal- 





culated by the following modified 
form of equation 1, which was 
given on p. 413 of the August 
issue: 
W=31.5 YKD* Vpd ...... [5] 
Note that this equation is ex- 
actly the same as equation 1 except 
for the introduction of the expan- 
sion factor Y, which is introduced 
to take care of the expansion of 
the gas or vapor as it flows through 
the orifice. Because of the drop in 
pressure through the orifice, the 
density of the gas or vapor 
changes. However, in equation 5, 
dis always the density of the va- 
por or gas at the pressure ahead of 
the orifice; that is, at the upstream 
pressure tap. 














Computing Flow of Gases and 
Vapors Through Orifices 






Values of the factor Y for steam 
can be found by means of Tables 2 
and 8, and for compressed air by 
means of Tables 2 and 4. The value 
of the factor N, which depends 
only upon the size of the orifice and 
the size of the pipe in which it is 
installed, is determined from Ta- 
ble 2. Then with the known factor 
N and with the ratio of the pres- 
sure difference to the absolute 
pressure ahead of the orifice 
known, the value of the expansion 
factor Y can be determined from 
either Table 3 or Table 4. (See 
footnote* below for the method of 
computing Tables 2, 3 and 4.) 























MEASURING the FLOW of FLUIDS 


William Goodman Gives Practical Data 
on the Use of Orifices and Manometers 


For gases and vapors, the fol- 
lowing modified form of equation 2, 
given on p. 415 of the August is- 
sue, is used to compute the Reynolds 
number to be used in determining 
the value of the flow coefficient K. 


Rw = 11,940 v—4/ pd .. [6] 
u 


Note that this equation also is 
exactly the same as equation 2 with 
the exception of the expansion fac- 
tor Y. Note in equation 6, as in 
equation 5, that the density d is 
always the density of the gas or 
vapor immediately ahead of the 
orifice; it is not the density at the 
downstream side of the orifice. 

The following example _illus- 
trates the method of computing the 
flow of either a gas or vapor 
through an orifice. 


Example 5: A 3 in. diameter ori- 
fice is installed in a 6 in. standard 
weight pipe through which saturated 
steam is flowing. The pressure of 
the steam immediately ahead of the 
orifice is 124.3 psi ga. The measured 
pressure difference across the orifice 
is 7.1 psi. Flange taps are used. Find 
the weight of steam flowing. 

Solution: Absolute steam pressure 
ahead of orifice = 124.3 + 14.7 = 139 
psi absolute. Referring to the Keenan 
and Keyes steam tables, the tempera- 
ture of saturated steam at 139 psi 
absolute is 352 F and its density is 
0.308 Ib per cu ft. 

Referring to Fig. 2, on p. 463, Au- 
gust issue, at a temperature of 352 F, 
the viscosity of saturated steam is u 
= 0.0186 centipoises. The ratio of the 
pressure difference to the absolute 
pressure ahead of the orifice is »/P, = 
7.1/189 — 0.051. Referring to Table 2 
for a 3 in. orifice and a 6 in. pipe, N= 
0.431. Referring to Table 3 for steam, 








factor Y for an orifice may 


Y=1 — [os + os ( 







P 


Pi k 





Yu}. N 







D; 


D 4 
Let N =[o. + os ( — ) 
D: 


The values in Table 2 were computed from [b]. 
1 


*According to the ASME pe ie Flow Measurement—1940, the expansion 
calculated from the following empirical equation: 


)K 


p il 
=~ —) Reihs She b camel ats [a] 
P, k 


Values in Tables 3 and 4 were computed from [c]. For air the value k= 1.4 
Was used, and for steam k=1.3. The expansion factor Y for an 
can be computed by using the correct value of k in equation [c] above. 


other fluid 
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for N = 0.43 and a pressure ratio of 
0.05, Y = 0.983. 

Using equation 6, 

11,940 

5 poet ease 

V 7.1 X 0.308— 2,800,000 


0.983 





0.0186 


From Table 1, p. 462, September 
issue, the inside diameter of 6 in. 
standard weight steel pipe is D 
6.065. Hence, the diameter ratio is 
D/D, = 3/6.065 = 0.495. Referring to 
Chart D, p. 414, August issue, which 
is for flange taps and a 6 in. pipe, for 


D/D, = 0.495 and for R, = 2,800,000, 
K = 0.622. 

Using equation 5, W = 
31.5 X 0.983 X 0.622 X 3’ V 7.1X0.308 
= 256 lb per min, steam flowing 


through orifice. 

The selection of orifices for a gas 
or vapor is exactly the same as for 
a liquid. The following modified 
form of equation 4, p. 461, Septem- 
ber issue, is used: 

Ww 
Y V pd 

Equation 7 is the same as equa- 
tion 4, except for the addition of 
the factor Y. When using equa- 
tion 7 to select an orifice for a gas 
or vapor, the factor Y can be com- 
puted because both the pressure 
ahead of the orifice and the given 
pressure difference are known. 
Factor Y can then be computed in 
exactly the manner illustrated in 
example 5. After Y has been com- 
puted, equation 7 is used in exactly 
the manner illustrated by example 
3, p. 462, September issue, and the 
resulting orifice selection can then 
be checked by the method illus- 
trated in example 4. The only 
difference between the method used 
for gases and vapors and the 
method used for liquids is in the 
introduction of the expansion fac- 
tor Y in equations 5, 6, and 7. 


Measuring Pressure Difference 
Across Orifice by Manometer 


For most of the purposes dis- 
cussed in this article, mercury 


Copyright, 1943, by William Goodman. 
Mr. Goodman is consulting engineer, the 
Trane Co, and a member of HPAC's 
board of consulting and contributing edi- 
tors. This is the third part of a series. 













Table 2—Values of N for standard weight steel pipe 
































Orifice ‘ i 
Diameter Nominal Pipe Size — Inches 
re 2 2-1/2 3 4 5 6 3 10 12 
5/8 0.413 
3/4 416 | 0.413 
7/8 421 416 
1 0.429 | 0.419] 0.414 
1-1/8 441 425 416 
1-1/4 457} 1.433] .420] 0.413 
1-3/8 479 | chek 424] 415 
1-1/2 0.458 | 0.430 | 0.417 
1-5/8 476] .438] 1419] 0.414 
1-3/4 4471] 422 415 
1-7/8 459 426 -417 | 0.413 
2 0.473 | 0.431 | 0.419 | O.414 
2-1/8 b91L 1 ob 421 -415 
2-1/4 NR oh2h | «417 
2-3/8 4521] 427] .418 
2-1/2 0.462 | 0.431 | 0.420 | 0.413 
2-5/8 473 436] .422] 1414 
2-3/h 486 e441 2425 415 
2-7/8 +447 428 416 
3 ; 0.454 | 0.431 | 0.417 
3-1/4 -470] 1.439] 419 10.414 
3-1/2 2449] 2422] 1415 
3-3/4 461 426 «416 | 0.413 
4 0.476 | 0.431 10.418 | 0.414 
4-1/4 0437) = a2 | 2415 
4-1/2 cobble ch23 1] ohl7 
4-3/4 452 | 427] .418 
5 0.462 | 0.430 | 0.420 
5-1/2 0485] 2440] 1425 
6 0452 -431 
6-1/2 468 439 
a 0.488 | 0.449 
7-1/2 - 462 
8 477 
8-1/2 -496 























manometers are likely to be used. 
Although the basic formula that is 
given here may be used regardless 
of the kind of liquid in the manom- 
eter, the discussion in this section 
will be confined to mercury ma- 
nometers. 

A manometer is a most con- 
venient instrument for measuring 
the difference in pressure across an 
orifice. Fig. 4 shows, in its sim- 
plest form, a manometer connected 
to an orifice. If water is flowing 
through the orifice, obviously the 
pipe connections to the manometer 
and the space in the manometer 
above the mercury will also be 
filled with water. The rise, h, of 
the mercury column in one leg of 
the manometer is due not only to 
the pressure difference across the 
orifice, but also to the weight of 
water between lines 1-1 and 2-2 in 
Fig. 4. In other words, the weight 
of the column of water, whose 
height is also h, pushes the mer- 
cury down in one leg Of the ma- 
nometer and up in the other. Con- 
sequently, the rise h of the column 


of mercury is due both to the pres- 
sure difference across the orifice 
and to the weight of the column of 
water of height h. Note that it is 
only the weight of the columa of 
water hk which affects the rise of 
the mercury. The weight of water 
in the pipe connections and in the 
manometer above the line 1-1 of 
Fig. 4 has no effect because the 
weight of water above line 1-1 on 
one side of the manometer is bal- 
anced by an equal weight on the 
other side. 

The formulat+ for computing the 





+Referring to Fig. 4, the forces act- 
ing on each leg of the manometer 
must be equal, or 


h h 
144 P, + —dy=144 P.+ —dy..[a] 
12 12 
du — dy. 
1728 
But Py — Pecep nc cccsccvcces [ce] 
dy — dy 
Hence, p =| ————_ JA ... [d] 
1728 


This is equation 8 of the text. 
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pressure difference from the ri 
of the mercury column is 


du — di 
= (Sat) 
1728 


For computing the rise A f 





> h 


given pressure difference, equat joy 


8 can be written: 
1728 p 





cece Sa 


dy — ds 
Note that d, is the densit 
the heavy liquid in the manon 


liquid in the manometer betwe 
lines 1-1 and 2-2. 


The symbo! ¢ 


tor 
Cl 


and d,, is the density of the light; 


r 


el 


never represents the density of th 


liquid flowing through the orifi 
As will be seen later, it is im 
tant that this 
in mind or errors will result. 


t 


. 


difference be key: 


If mercury is used in the ma. 


nometer, dy == 
Example 6 illustrates the use 
equation 8. 


Example 6: A manometer, 
distance from the orifice, is sit 


845.6 Ib per cu ft 


in a room at a temperature of 68 | 


The temperature of the water ir 


manometer will also be at this te 


perature. Water at a temperatu: 
68 F weighs 62.3 lb per cu ft 


rise of the mercury manometer is 15! 
in. Find the pressure difference acros: 


the orifice. 





SYMBOLS 
D = throat diameter of ori! 
plate, in.; 
installed 


which orifice is 


in.: 


cu ft; 

dy = density of heavy liquid ir 
manometer. Ib per cu ft; 
density of light liquid abov: 
heavy liquid in manometer 
Ib per cu ft; 

h= height of mercury colun 

in manometer, in.; 


= 
ll 


tor Y; 

P, = absolute pressure of 
ahead of orifice, psi abso 
lute ; 

P,= absolute pressure of fluid 
after orifice, psi absolut 

p= pressure difference across 
orifice, psi; 

Rw = modified Reynolds number 
for selecting flow coet- 
cients; 

u= viscosity of fluid flowing 
through orifice, centipoises: 

W=weight of fluid flowing 
through orifice, Ib per ™, 


Auid 


Z = orifice constant. 








inside diameter of pipe ip 


d= density o* fluid at pressur 
P ahead of orifice, Ib per 


ly v 


K = flow coefficient of orifice: 

k= ratio of specific heats 
gas or vapor; 

N=a constant used in deter- 


mining the expansion fae- 


expansion factor of orifice: | 


eq 


ae 











LIQUID LEVEL 
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~ LIQUID 








MERCURY 




















-~ MERCURY . Fig. 5—Diagrammatic illustration of orifice and manometer 
for measuring flow of steam or other condensable vapors 





Fig. i—Diagrammatic illustration of orifice and manometer 
for measuring flow of liquids or gases Table 3—Values of Y for steam (kh 





Solution: Using equation 8, 


845.6 — 62.3 
= (— —— -) x 15.5 
1728 

















= 0.4533 X 15.5 
= 7.03 psi 

The pressure difference as com- 
puted in example 6 would be used 
in equations 1, 2, and 4 or equa- 
tions 5, 6 and 7 for computing the 
weight of fluid flowing through the 
rifice. 

It is important to remember 
that d, is the density of the liquid 
alove the mercury in the manom- 
eter and never the density of the 
liquid flowing through the orifice. 
For example, a manometer might 
ve situated a long way from the 
orifice. Even though hot water 
under pressure at a temperature 
of, say, 320 F might be flowing 
through the orifice, if the manom- 
tler were far enough away from 
the orifice, the water above the 
mercury in the manometer would 
be substantially at room tempera- 
ture because there is no flow 
through the manometer. The den- 
sity of water at 320 F is 56.7 Ib 
per cu ft. Nevertheless, the den- 
sity of water at 68 F, namely 62.3 
) per cu ft, would be used in com- 
puting the pressure difference 
“cross the orifice by means of 
*quation 8 in spite of the fact that 
°20 F water was flowing through 

















0.40 
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Table 4—Values of Y for air (k = 1.4) 











-31 -909 | .907] .905 -903 
+32 + 906 -904 | .902 -899 
- 33 -903} .901 -899 | .896 
-898 -896| .893 


0.895 | 0.892 | 0.890 
36 - 895 892 - 889 - 887 
+37 - 892 - 88 - 826 884 
38 - 889 - 886 - 883 - 881 
883 - 880 877 








0.880 | 0.877 | 0.874 














- 900 - 898 - 896 
897 - 895 893 
B94 - 892 889 
- 891 


0.888 
- 884 - 882 - 879 -877 874 -§71 
- 881 878 . 876 873 «870 868 
878 875 872 -870 - 867 - 864 
-875 


0.871 





. N 
P, O.bl] O.42] 0.43] O14] 0.45] 0.46] 0.47] 0.48] 0.49] 0.50 
0.00 | 1.000} 1.000} 1.000] 1.000] 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 
-Ol | .997] .997] .997] .997] .997] .997] .997] .997] .996] .996 
-02 | .994] 994] .994] .994] .994] .993] .993] .993] .993] .993 
-03 | .991] .991] .991] .991] .990] .990] .990] .990] .990] .989 
-04 | .988] .988] .988] .987] .987] .987] .987] .986] .986] .986 
0.05 | 0.985 | 0.985 | 0.985] 0.984] 0.984 | 0.984 | 0.983 | 0.983 | 0.982 | 0.982 
-06 | .982| .982] .962] .981] .981] .980] .980] .979] .979] .979 
-07 | .980] .979] .978] .978] .978] .977] .976] .976] .976] .975 
08 | .977] .976] .975] .975] .974] .974| .973] .973| .972] .971 
09 | .97%%] .973] .972] .972] .971] .970] .970] .969] .968] .968 
0.10 | 0.971 | 0.970] 0.969] 0.969] 0.968 | 0.967 | 0.966 | 0.966 | 0.965 | 0.964 
-1l1 | .968] .967] .966] .965] .965] .964] .963] .962] .962] .961 
12 | .965] .964| .963] .962] .961] .961] .960] .959] .958] .957 
13 | .962] .961] .960] .959] .958] .957] .956] .955] .954 1 .954 
14 | .959] .958] .957] .956] .955] .954] .953] .952] .951] .950 
0.15 | 0.956] 0.955 | 0.954] 0.953 | 0.952] 0.951 | 0.950 | 0.949 | 0.948 | 0.946 
-16 | .953] .952] .951] .950] .949] .947] .946] .945] 964] .943 
17 | 950] .949]. .948] 1947] 1945] 94h] 1943] 942] .940] .939 
-18 | .947] 1946] .945] 1943] 1.962] 1941] .940] .938] .937] .936 
-19 | .9bb] 943] .942] .9O] .939] .938] .936] .935] .934] .932 
0.20 0.941 | 0.940 | 0.939] 0.937 | 0.936 | 0.934 | 0.933 | 0.931 | 0.930 | 0.929 
-21 | .938] .937] .936] .934] .932] .931] .930] .928] .926] .925 
-22 | .936] .934] .932] .931] .929] .928] .926] .925] .923] .921 
23 933 931 92 928 926 924 » 923 921 - 920 -918 
-2h | .930] .928] .926] .925] .923] .921] .919] .918] .916] .914 
0.25 | 0.927) 0.925 | 0.923 | 0.921 | 0.920] 0.918 | 0.916 | 0.914 | 0.912 | 0.911 | 
-26 | .926] .922] .920] .918] .916] .915] .913] .911] .909] .907) 
27 | .921] .919] .917] .915] .913] .911] .909] .907] .906] .904 
28 -918 -916 914 912 -910 -908 - 906 -904 992 - 900 
29 | .915] .913] .912] .909] .907] .905] .903] .901] .898] :a96) 
0.30 | 0.912] 0.910 | 0.908 | 0.906 | 0.904 | 0.901 | 0.899 | 0.897 | 0.895 | 0.893 


694 +892 889 
+890 . 888 - 886 
887 «884 - 882 
- 888 - 886 883 - 881 . 


0.885 0.880 | 0.878 | 0.875 


- 872 - 866 - 864, 861 




















0.869 0.863 | 0.860 | 0.857 





the orifice. On the other hand, 
when using equations 1, 2, and 3 to 
compute the amount of hot water 
flowing through the orifice, it 
would be necessary to use the ac- 
tual density of the water flowing 
through the orifice, or 56.7 lb per 
cu ft. 

If the flow of steam—or any 
other condensable vapor — whose 
condensing temperature is above 
the room temperature were being 
measured, obviously steam would 
condense inside the manometer and 
the space above the mercury would 
soon be filled with water. If the 
manometer were installed as in 
Fig. 4, as the mercury level changed 
water would be forced in and out 
of the piping connections—which 
would give erratic results. 


Density Values with Steam and 
Condensable Vapors 


To obtain reliable results, ma- 
nometers for measuring steam and 
condensabie vapor flow are installed 


528 


with a pair of liquid level chambers 
like “A” in Fig. 5. By instal- 
ling these chambers at exactly the 
same level, the manometer connec- 
tions will always be filled with 
water up to the level indicated by 
the dashed line of Fig. 5. In this 
way, even though water is forced 
in and out of the connections with 
every change in the height of the 
mercury column, the head of liquid 
is never changed because the diam- 
eters of the chambers “A” are 
large compared to the diameter of 
the manometer tubing. As a result, 
the small amount of liquid moved 
by the mercury has only a negligi- 
ble effect on the level of the liquid 
in the chambers “A.” 

Because the manometer is filled 
with water when measuring steam, 
it is obvious that the density of 
the liquid in the manometer is 
many times the density of the 
steam flowing through the orifice. 
For example, if the pressure of the 
steam ahead of the orifice is 125 


Ib ga, the density of the steam wij 
be 0.308 Ib per cu ft, whereas the 
density of the water above the mer. 
cury in the manometer will be 62. 


Ib per cu ft. To determine the 
pressure difference across the ori. 
fice, the value of 62.3 should bp 
substituted for d, in equation » 
On the other hand, when calc Jat. 
ing the weight of steam flowing 
through the orifice, the value 9; 
0.308 lb per cu ft should be sy). 
stituted for d in equations 5 and ¢ 


In selecting an orifice for the 
conditions of the preceding para. 
graph, the value of 62.3 would be 
substituted in [8a] for d,, in deter. 
mining the pressure difference 
across the orifice for the selected 
rise h of the mercury column. But 
when computing Z for selecting the 
orifice, the value of 0.308 would be 
substituted for d in equation 7 
When the density of the liquid 
above the mercury in the manom- 
eter differs from the density of the 
liquid flowing through the orifice, 
it is necessary to exercise care in 
using the correct density values in 
equation 8 and in equation | or 5 


Density Values When There ls 
No Condensation 


When measuring the flow of 3 
compressed gas, where there is n 
condensation of liquid from the ga: 
to fill up the spaces in the ma 
nometer above the mercury, equa- 
tions 8 and 8a can be simplified 
In this case the spaces above th 
mercury are filled with the sam 
compressed gas. However, th 
density of all commonly used gase 
is negligible compared to the ver) 
great density of the mercury. Con 
sequently, if d, is negligibly sme 
compared to d,, and using th 
value of 845.6 as the density © 
mercury, equations 8 and 8a ma) 
be reduced to the following form 

@ = O400 &....20..00.-5::: [9] 
h = 2.04 | Peer ee [9a] 

It is possible to use equation * 
or 9 to select the height of the 
manometer. Obviously, if a sive! 
mercury height is assumed, the 
pressure difference across the or 
fice can be computed by means 0! 
either equation 8 or 9. Know 
the pressure difference, either 
equation 4 or equation 7 can & 
used to select an orifice for the 
pressure difference determine 
from the given manometer lenst 
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Often Neglected 


The effect of studs, joists, and 
other framing on heat flow through 
walls and ceilings is often neglect- 
ed in calculating the heat loss co- 
efficients from which heat loads are 
figured. However, this factor may 
often have a dec‘ded effect and 
frequently should be allowed for. 
With the greater use of wood for 
construction of buildings, due to 
wartime restrictions, the matter is 
of increased importance. 

Mr. Close, technical secretary of 
the Insulation Board Institute, and 
a well-known writer on insulation 
problems, presents tables and 
charts here for determining how 
the framing affects the heat loss 
coefficients. 
































T ue EFFECT of studs, joists, 
and other framing on the heat flow 
through walls and ceilings is often 
neglected in calculating heat loss 
coefficients. However, the rate of 
heat loss through the thickness of 
wood at the studs and other fram- 
ing members is considerably less 
than that through the air spaces 
between the studs, and this may 
have a decided effect on the value 
of the heat loss coefficient. The 
matter becomes of greater impor- 
tance with the increased use of 
wood for building construction. 
The studs alone (based on 16 in. 
centers) comprise approximately 10 
per cent of the net wall area, ex- 
clusive of doors and windows. To 
this should be added the door and 
window framing, the plate and sill 
and any headers or fire blocking. 
These may increase the percentage 
of wood by at least another 10 per 
cent in many cases, so that the 
studs and other framing may com- 
prise as much as 20 per cent of the 
het wall area, after deducting the 
door and window openings. A con- 
Servative average is 15 per cent. 
The effect of the framing on heat 
loss coefficients of various values is 
shown by Table 1, which gives the 
corrected heat loss coefficients of 
hollow frame walls for various per- 
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Effect of Studs and Joists on 
HEAT FLOW 


Through Frame Construction 





Paul D. Close Tells When to Allow for 
ihe Effect of Framing Members in Cal- 
culating Heat Loss of Wood Buildings 


centages of framing. The figures 
in column A are the usual coeffi- 
cients for which no allowance for 
framing has been made. The fig- 
ures in column B are the corre- 
sponding coefficients of the walls 
through the 35% in. thick wood 
framing, and the figures in col- 
umns C, D, and E are the correct- 
ed coefficients based on 10, 15, and 
20 per cent wood framing. For ex- 
ample, a frame wall having a value 
of 0.25, neglect- 
ing the framing, 
would have a 
corrected coeffi- 
cient of 0.232 


whereas curves C, D and E are for 
the corrected coefficients for 10, 15, 
and 20 per cent wood framing, re- 
spectively. The corrected coeffi- 
cients for frame walls ranging 
from 0.10 to 0.45 may readily be 


determined by means of these 
curves. The majority of hollow 
frame walls range between 0.15 
and 0.30. 


A wall having 0.983 in. of in- 
sulation (with a conductivity of 


Fig. 1—Heat flow coefficients for frame walls with air 

spaces, showing coefficients for which no correction for 

framing has been made and corrected coefficients for 10, 
15, and 20 per cent framing (based on 2x4 framing) 
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Fig. 1 shows 
graphically the 
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Table 1—Corrected heat loss coefficients (U) of frame walls with conventional 
air space between studs for various percentages of framing. Coefficients are 
expressed in Btu per hr per sq ft per F temperature difference 


























Corrected coefficients* 
Per cent 
Coefficient | Corresponding auecrease in 
of wall coefficient coefficient 
between of wall at 10% 15% 20% hased on 15% 
framing" framing” Framing Framing Framing framing 
i | 
A B c | a “Tay F 
' 
0.10 0.073 0.097 0.096 0.095 4 
0.15 0.097 0.145 0.142 0.139 5% 
0.20 0.116 0.192 0.187 0.183 6.5 
0.25 0.131 0.238 0.232 | 0.226 7.2 
0.30 0.144 0.284 0.277 0.269 7.8 
0.35 0.154 0.33 0.32 0.311 8.4 
0.40 0.163 0.376 0.364 0.353 9 
0.50 0.177 0.468 0.452 0.435 9.7 




















* No allowance for framing. 

>The resistance of an air space is 0.91. The resistance of the 35% in. thickness of 
wood at the studs is 3.625 x 1.25, or 4.53. The difference, or 4.53 — 0.91 = 3.62, repre- 
sents the difference in the resistances upon which the coefficients in coiumn B are based. 
Example: If the wall coefficient between framing (column A) is 0.20, the overall 
resistance will be 5.00 and the resistance of the corresponding coefficient in column B 
will be 5.00 + 3.62, or 8.62 and the corresponding coefficient in Column B will therefore 
be 1/8.62 or 0.116, as indicated. 

© Corrected or weighted values of wall coefficients in column A for percentages of 
framing indicated. 


Table 2—Corrected heat loss coefficients (U) of frame walls containing 35% in. 
of fill insulation for various percentages of framing. Coefficients are expressed 
in Btu per hr per sq ft per F temperature difference 




















Corrected coefficients* Per cent 
Coefficient Corresponding | increase in 
of wall coefficient coefficient 
between of wall 10% 15% 20% based on 15% 
framing® at framing” Framing | Framing | Framing framing 
A B c | D | E | F 
0.05 0.09 0.054 0.056 0.058 12 
0.055 0.108 0.0603 0.063 0.0656 14.5 
0.06 0.129 0.0668 0.0704 0.0738 17.3 
0.065 0.154 0.0739 0.0784 0.0828 20.6 
0.07 0.181 0.0811 9.0867 0.0922 23.9 














®* Assumed conductivity (k) = 0.27. 

> The resistance of a 35% in. thickness of insulation having a conductivity of 0.27 is 
13.43. The resistance of the 3% in. thickness of wood at the studs is 4.53. The difference 
of 13.43 — 4.53 = 8.90, represents the difference in the resistances upon which the 
coefficients in column B are based. Example: If the coefficient of the wall between 
framing is 0.06, the overall resistance will be 16.67 and the resistance of the correspond- 
ing coefficient in column B will be 16.67 — 8.90, or 7.77 and the corresponding coefficient 
in column B will therefore be 1/7.77 or 0.129 as indicated. 

© Corrected or weighted values of wall coefficients in column A for percentages of 
framing indicated. 
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Fig. 2—Heat flow coefficients fy, 

frame walls containing 35% in. fi\| jp. 

sulation, showing coefficients for \ hich 

no correction for framing has bee, 

made and corrected coefficients for 19. 

15, and 20 per cent framing (based op 
2x4 framing) 


0.27) between the studs and in cop. 
tact with the sheathing, wil! have 
the same value through or bet wee, 
the studs. In other words, the 
0.983 in. of insulation (or say | 
in.) of this conductivity, plus th 
air space, has approximately the 
same resistance (4.53) as the 35 
in. of wood at the studs which, o; 
course, means that the framing 
does not change the value of fram: 
walls with about 1 in. of blanke 
insulation (having a conductivity 
of 0.27) in contact with the sheath. 
ing. 

If the air space is filled with an 
insulating material, the effect ; 
the studs and other framing mem. 
bers is to increase the average rat: 
of heat flow. Table 2 gives correct. 
ed coefficients for frame walls of 
various values containing 35, in 
of insulation having a conductivity 
of 0.27, between the studs. For ex- 
ample, a frame wall containing 3°, 
in. of insulation and having a value 
of 0.065 between the framing, 
would have an average coefficient 
of 0.0784 based on 15 per cent wood 
framing. Thus the framing in- 
creases the rate of heat flow 
through the wall to the extent of 
20.6 per cent in this case, as shown 
in column F. The curves of Fig. 2 
show the relationship graphically 

The foregoing analysis is based 
on the assumption of straight line 
or parallel heat flow through the 
studs and insulating materia! be 
tween the studs. Actually the heat 
flow may not be in straight line 
but rather may travel along r- 
dial or curved lines, particulary 
through the studs in the case of 
hollow frame walls. However, fot 
the purpose of this analysis, the 
assumption of straight line heat 
flow would appear to be justified 
and experimental work at the Uni 
versity of Minnesota in general 
substantiates the corrections ind- 
cated. 

Since the majority of hollo¥ 
frame walls range in value from 
0.15 to 0.30, the correction for these 
walls (based on 15 per cent fram 
ing) will range between about 4 
to about 8 per cent (Fig. 1). How 
ever, this correction is compar 


r 
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ig. 3—Curves for correcting frame 


é jj and ceiling heat flow coefficients, 


he coefficients being based on 2x4 


raming comprising 15 per cent of the 
et area and be‘ng expressed in Btu 
ver br per sq ft per F temperature 
difference 


ively small and may be neglected 
ince to do so would be on the side 
f safety. On the other hand, the 
orrection for walls containing 
more than 1 in. of insulation be- 
ween the studs may be of some- 
what greater magnitude and is in 
the opposite direction and particu- 
arly for the latter reason this cor- 
rection should be made. 

It is apparent that the correction 
o be made will depend upon many 
factors such as the initial overall 
efficient (without the correction), 
he thickness and conductivity of 
he insulation between the framing, 
he percentage and thickness of 
framing, and whether the construc- 
ion is a wall, roof or ceiling and, 
in the latter case, whether there is 
fooring above the ceiling. A few 
ypical correction curves for the 
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conditions indicated are given in 
Fig. 3. It will be noted that these 
are based on 2x4 framing compris- 
ing 15 per cent of the net surface 
area. While 2x4 framing on 16 in. 


Polarized Light Used 
to Study Fluid Flow 


HE DIVERSE responses of a flow- 
ng fluid to variously shaped ob- 
tacles such as a ship hull or a 
eating pipe form a fascinating 
tudy, but not a very exact one un- 
ess the directions of flow can be 
made visible. A new method of 
loing this, developed during recent 
years at the Massachusetts Insti- 
ute of Technology, promises a 
eal advance in this branch of 
ydrodynamics. The method is 
nalogous to that wherein engi- 
heers use polarized light, produced 
‘ith optical equipment similar to 
hat in “Polaroid” non-glare sun 
lasses, to render visible the 
trains in plastic models of solid 
tructures, such as gears. When 
tressed, the plastic model deforms 
lightly, and in so doing, bends 
nd twists the polarized light pass- 
hg through it so that bands and 
plotches of color show up at the 
points of strain. In the analysis 
i fluid flow a suspension of bento- 
ite (a clay found abundantly in 
he West) in the fluid serves to 
modify the polarized light shining 
hrough the transparent walls of 


the experimental channel, just as 
the plastic modifies light in analy- 
sis of strains in solids. 

The bentonite particles consist of 
platelets so small that there is no 
tendency to settle out of the sus- 
pension and so light that they move 
exactly where the fluid takes them, 
showing substantially no inertia of 
their own. These physical factors, 
as well as its optical properties, 
make bentonite superior to other 
substances used to follow fluid 
flow, such as ink streams, smoke 
trails in gases, or fine bubbles; 
for those latter materials cannot 
follow the paths of fine eddy mo- 
tion encountered when streamline 
flow is broken up. The bentonite 
for the first time permits quanti- 
tative measurement of velocity 
change and other factors within 
the field. 

Solid plastic models examined 
with polarized light show infinitely 
varied colored patterns when sub- 
jected to pressure or tension. A 
line of a given color connects 
points where the strain is equal; 
from this the analyst can deter- 
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centers is common practice for 
frame walls, the ceiling or roof 
construction is more often of 2x6 
framing and in some cases, 24 in. 
centers are used. 


mine where the strains are con- 
centrated and the model can be re- 
designed to put strength where it 
is needed and eliminate it where 
it is not needed. Similarly, in 
analysis of fluids the bentonite so 
modifies the light passing through 
the stream that colored bands or 
“fringes” show up, connecting 
points where a particular rate of 
change in the speed of the fluid 
prevails. Use of improved photo- 
graphic techniques, including high 
speed photography, has enabled 
observation of highly turbulent as 
well as more nearly streamline 
flow by this method. 

The method can be used either 
qualitatively to observe how a mov- 
ing or stationary object of particu- 
lar shape affects the flow, or quan- 
titatively to calculate necessary 
engineering data. Analysis of 
fluid flow is important not only in 
such obvious applications as de- 
sign of ship hulls and bridge piers 
but also in many chemical engi- 
neering problems such as the dis- 
tribution of fluids in a reaction 
vessel. It is even possible by 
polarization analysis of fluid flow 
to calculate the rate at which heat 
will be transferred from a solid to 
a liquid. — Industrial Bulletin of 
Arthur D. Little, Inc. 
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Heating System Controls and 
Other Equipment Exempted from L-79 


The War Production Board’s general limitation order 
L-79 on metal plumbing and heating equipment, requiring 
orders rated A-10 or higher for delivery or acceptance of 
delivery of such equipment, was amended September 13 to 
exempt heating system controls, as specified in schedule A 
of the order, from its provisions. The schedule of exempt- 
ed equipment also includes warm air heating air filters, 
various valves and traps, heating pumps, etc. 

Following is the schedule of heating system controls 
as given in the amended order: 

Automatic temperature control equipment used in steam, 
warm air and hot water heating systems. 

Thermostats (indoor and outdoor types). 

Draft and damper regulators. 

Draft adjustors, barometric and mechanical. 

Motor-operated valves (steam and hot water). 

Pressure reducing valves (steam heating system). 

Induced and forced draft blowers. 

Draft gages. 

Flue gas thermometers. 

Thermometers (space heating and domestic hot water 
type only). 

Thermostatic valves, capillary tube and self contained 
types to control the flow of steam or hot water. 

Air vent valves and eliminators. 

Thermostatic traps, radiator and drip. 

Radiator valves having cast iron bodies only. 

Thermostatic valves and checks. 

Orifices and other proportioning devices. 

Low pressure heating pumps, single only (vacuum, con- 
densation and hot water circulating). 

Hot water flow checks and balancing elbows. 

Time switches. 

Air filters (warm air heating). 

Zone (single) temperature control systems. 

Heating system temperature control panelboards. 

Flue gas analyzers and CO, meters. 


P-126 on Emergency Servicing 
Of Air Conditioning Revised 


The War Production Board issued September 15 a 
thoroughly revised amended preference rating order P-126 
on material for emergency servicing of industrial and com- 
mercial refrigerating and air conditioning systems. Fol- 
lowing are parts of the order quoted in full, the omissions 


being noted in each instance: 

§ 1226.22 Preference Rating Order P-126—(a) General purpose 
and effect. This order gives preference ratings to help service 
agencies (as defined herein) get parts and materials for the 
emergency maintenance and repair of industrial and commercial 
refrigerating and air conditioning systems (as defined herein). 
No such service agency shall obtain any parts and materials 
for the emergency maintenance and repair of systems under 
CMP Regulations 5 or 5A except as specified in this order. 
However, delivery may be made and accepted on any delivery 
order placed pursuant to CMP Regulations 5 or 5A before October 
15, 1943. Nothing in this order shall prevent any person other 
than a service agency from using CMP Regulations 5 or 5A. 

[Note—The order then defines “system,” “refrigerant,” “parts 
and materials,” “emergency maintenance,” “emergency repair,’ 
“service agency,” and “largest inventory allowed.”] 

(c) Assignment of preference ratings. The following preference 
ratings and allotment symbols are assigned to orders placed by 
any service agency for delivery of parts and materials to it: 

Class I: (1) AA-1—MRO, for parts and materials needed by 
the service agency in the emergency maintenance or emergency 
repair of systems used in industrial food manufacturing. process- 
ing, packaging, preservation, storage. or transportation, or In 
the conduct of other activities, or in the manufacture of products, 
or in the rendering of services, listed in Schedule I of CMP Regu- 
lations 56 and 5A. (But this rating is not assigned to orilers for 
parts and materials to be used in systems of restaurants, hotel's, 
or retail stores; or in systems of soft drink or malt beverage proc- 
essors or dispensers; or in milk cooling svstems on farms.) 

Class II: (2) AA-2—MRO, for parts and materials (1) needed 
by the service agency in the emergency maintenance or emergency 
repair of systems used in restaurants, hotels, or retail stores (ex- 
cept air conditioning systems used in restaurants, hotels, or retail 
stores) ; or of milk cooling systems on farms; or of systems used 
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in the manufacture of products, or in the condu rit 
in the rendering of services, listed in Schedule oh or CML po 
ations 5 and 5A; or (ii) needed by the service agency in bu 
up its in , Geney & build 
c ventory to the largest inventory allowed. 
te lass III: (3) AA-5—MRO, for parts and materials nei, 
@ service agency in tne emergency maintenance or en rger 
repair of systems (except air conditioning systems) used ;, .. 
manufacture of products, or in the conduct of activities. or i.” 
rendering of services, which are not listed in Schedule | rly 
CMP Regulations 5 or 5A or in Class 11 (above). Rig: 
(d) Restrictions on application of preference ratings. (1) »p 
cept to build up its inventory to the largest inventory allowe 
provided in paragraph (c) (2) (Class 11), no service as.” 
shall apply a rating to an order for rts and materials »»), 
it has actually undertaken a job for which those parts and rm ~ 
rials are needed. When a service agency, however, has the vich.. 
apply a Class I or II rating to an order for parts and materi, 
then it may take them from its inventory and apply the ratin:. 
get the same kind, quality, and quantity of parts and materia. 
replace them. me 
PM No service agency shall apply any ratings assigned by » 
« ° 
(1) To get parts and materials which will increase its invent. 
above the largest inventory allowed, or ; 
(ii) To get parts and materials to be used in a new system » 
to oxpane an existing system, or F 
(iil) To get parts to improve any system or part of a syste 
by replacing parts and materials which are still usable with » ny 
and materials of a larger capacity, or of a better kind, qual- 
or design, or < 
(iv) To get parts and materials to recondition any sys 
which is not already installed. . 
(e) Restrictions on use of inventory. No service age: , 
take parts and materials from its inventory for use in syste 
in Class III. The purpose of this restriction is to reserve | 
and materials in inventory for the emergency repair and ma» 
tenance of the more essential systems in Classes I and II. Wh» 
a service agency has actually undertaken a job for the emerges 
maintenance or emergency repair of a system in Class II! 
needs parts and materials for that system, it must place an 
for the parts and materials with its supplier. It may not ap 
a rating higher than the Class III rating to the order. i: 
(f) Controlled ~aterials. A service agency mav vse the Cy 
allotment symbol MRO to place an authorized controlled mater: 
order for controlled materials (steel sheets. copper wir pre 
tubing. etc..) for the same purposes for which it can use t 
Class I or IT rating. It cannot, however, use the CMP allotme 
symbol MRO to get aluminum. Also, the service agency can 
buy controlled materials for any use to which a Class IIT ratix 
is given unless it gets special permission. The next parsagre 
tells how to get this special permission 
(z) Snecial permission. Any service arency needing control: 
materials, excent aluminum. which it cannot eet under this or 
may anniv at the nearest office of the War Production Boar 
Form WPB-541 (formerlv Form PD-1A) for the right to use th 
MRO svmbo!l to get controlled materials, except aluminum. A» 
anv service agencv needing parts and materials which cannot » 
them wit the ratings assiened in this order, may arnply to '% 
nearest office of the War Production Board for a_higher ratin 
by using the same form. Anv service agency needing alimiw 
may obtain ft in the manner provided In CMP Regulation 5, px 
agraph (g-1): or CMP Regulation 5A, paragraph (h) (2) 
(h)How a service agencu places purchase orders for por 
and materia'a—(1) Apnlication of ratinas. The service arent 
using the ratings given bv this order shall endorse on the orici 
and all conies of each rurchase order, or contract. for parts w 
materials rlaced bv it which are to he rated under this order: 
certification in substantially the following form (with the bat 
snraces filled In) signed in handwriting, or as provited in Prior't« 
Regulation 7, by each agency or its agent or official duly authr 
ized for this nurrose: 
Preference Rating AA........-e++ee+e+++-MRO 
As an author'zed official of the purchaser, I certify, subject! 
criminal penalties for misrepresentation. that the use of anv pre 
erence rating or allotment number or symbol which is place 
this order is authorized and that the items ordered wil! he ™ 
ceived and used or disposed of tn compliance with all ann'ic 
rerulatione and orders of the War Production Board, inc! 
Order P-126. 


eee eee een eens 


'" (Authorized Officia 

(2) Authorized controlled material orders. A_ service azec 
ordering controlled materials for a Class I or Class Tl pur 
(or any ether purpose for which special permission has heen £'° 
unter paragranh (2) ) shall endorse the certification fn the 


ror 


vious paragraph on the original and all copies of each fu 
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order, swhetituting the mr 
“CMP Allotment Svmbol M°" 
for the phrase eo og Ret: 
Ot Maks a4 0008 on.08 0’ pur 
Control of the chase order bearing such an © 





an Ab 


dorsement shall constitute 
ode 


thorized Controlled Material or 
for the purpose of all CMP he 


Air in Industry 
a fred dit 1 of * 
‘anoeal Oo 
Is Helping to placed parts. (1) m No gers’ 
agency shall deliver ar 
Win the Battle to a rerson who owns 
of Production 


svstem in which it is to 
stalled wn'ess the ‘eliver’ 
made upon condition that any © 
placed used part made Oo he 
will he disposed of in 








two ways: through recv 





chennels within thirty ‘ 
after the installation of the new part, or by delivery to ™ 
agency. 


ered to * 

The service agency shall take all the used parts de! vere nines 
during any calendar quarter and shall do one of three * 
Tre service agency shall repair and place the used a arts 
inventory, or return the used part to its supplier o! nes witht 
or dispose of the used part through regular scrap chanoe® \ 4 


thirty (30) days after the end of the calendar quarter 
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in pipe, however, shall be replaced in a system unless an equal 
buantity of block tin pipe is returned to fabricator. 

(z) These requirements for the disposal of replaced parts shall 
pot apply : 
mt Phere parts are delivered for installation in any system 
located outside of the United States at the time of such delivery, 












* ii) Where the system is being used directly by the Army, Navy 
aritime Commission, or War Shipping Administration, or 

viii) Where the system is owned by any Federal, State or local 
overnment ency, bureau, department or political subdivision 
hich is prohibited by law from disposing of replaced parts In 


way. 
t;) Construction. When emergency maintenance or emergency 
pair involves construction, authorization to construct must be 
sbtained to the extent required by Conservation Order L-41 or 
by any other applicable order or regulation of the War Production 
$ d 


: ra. 

[Note—The order concludes with sections on miscellaneous pro- 
isions, records, reports, appeals, communications, violations, and 
ayocation (of counterparts of P-126) and its effects.] 


‘1-38 Interpretation Allows Purchase 
«ff Of Slightly Different Type of System 


The War Production Board issued September 9 inter- 
pretation 2 to general limitation order L-38 (industrial and 
kommercial refrigerating and air conditioning machinery 
nd equipment), covering the question of a purchaser ac- 
quiring a system of a slightly different type or size from 
hat applied for, in order to obtain a system which uses 
ome other refrigerant but has the same refrigerating 
apacity. 
| According to the interpretation, “where orders have been 
isuthorized on forms WPB-2448 and WPB-2449 (formerly 
PD-830 and PD-831) upon the condition that a specified 
product, such as dichlorodifluoromethane (sometimes also 
alled ‘F-12’ or ‘Freon 12’) shall not be used as the refrig- 
prant in the system covered by the authorization, the ques- 
jon has arisen as to whether the purchaser may acquire a 
system of a slightly different size or type from that ap- 
plied for, in order to obtain a system which uses some 
other refrigerant, but has the same refrigerating capacity 
s that applied for. 

“In such a case, the purchaser is permitted to purchase a 
system of substantially the same refrigerating capacity, 
even though it uses a different type of expansion valve or 
other parts, or contains a slightly larger compressor, con- 
denser, motor or other parts, in order to obtain the same 
efrigerating capacity which has been authorized for instal- 
ation. For example, the use of a machine having a motor 
pf the standard size nearest to that applied for would be 
permissible, if necessary to obtain the authorized refriger- 
ting capacity. Any incidental additional cost resulting 
olely from such a change to another refrigerant would also 
-, be permissible. 
pre “The fact that the applicant states the name of the 
| probable supplier, or the model number, does not require 
him to purchase from the supplier named, or to get the 

odel mentioned, as long as he gets a machine of substan- 
ially the same capacity and designed to perform the same 
function.” 



























«Repair and Maintenance 
~e[meervices for Stokers 


has Repair and maintenance services for coal stokers having 
ih maximum capacity of under 1200 Ib per hr of coal were 
Prt nsferred last month from the general maximum price 
rf egulation and placed under coverage of the services 
I. egulation by the Office of Price Administration. 

Ret: The action places services for this type of coal stokers 


under the same measure covering services for oil burners 


viofmeerning No. 5 oil or lighter, since both automatic heating 
“faeces use, in the main, the same type of controls and are 
» trviced by the same class of mechanics. 
_ The main reason for the action was administrative, since 
ve will permit OPA to regulate the suppliers of the services 
* ‘We both of these types of heating devices under the same 
saeceulation. The action should have no effect on present 
rie eprices for the services, which are at the level of those 
- permitted under regulation 165 (services), since both 
ings *gulations are based on March, 1942, levels. 


rt The transfer of control was accomplished by amendment 
ier * 29 to regulation 165, which became effective September 
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Conservation Order M-28 
On Refrigerants Amended Again 


Changes Benefit Users of 
industrial Air Conditioning 


The vital importance of chlorinated hydrocarbon refrig- 
erants (“Freon”) in the production of certain war mate- 
rials, as an insecticide for malaria control, and for other 
essential military and civilian uses has made it necessary 
for the War Production Board to control them in some re- 
spects. However, their uses for certain refrigeration and 
air conditioning installations directly connected with the 
war program -have been exempted from the necessity of 
obtaining specific WPB authorization for individual 
deliveries. 

Conservation order M-28, as amended September 7 by 
WPB, required certification of purchase orders of “Freon” 
by users to the effect that it is needed for immediate use. 
Certification formerly stated that the refrigerant would 
be needed during the following 30 days. This, in effect, 
means that “Freon” may only be purchased in the case of 
actual breakdown and not for “standby” charges except as 
designated. 

The amended order also requires purchasers and users of 
“Freon 12” (dichlorodifluoromethane) for ship building 
operations to make separate authorization application giv- 
ing specific data on its proposed use. 

However, “Freon 12” may be obtained for specified sys- 
tems and uses enumerated in list C of the amended order 
through purchase order certification without WPB authori- 
zation. Among the 27 types of uses included in list C are: 

Air conditioning equipment in crane cabs; air condition- 
ing to maintain prescribed conditions in laboratories con- 
ducting tests on parts or instruments for aircraft, combat 
tanks, ships, radio equipment; air conditioning for tempera- 
ture and humidity control in the production of gyroscopic 
instruments and compasses; air conditioning for the produc- 
tion and storage of penicillin and blood serum; refrigera- 
tion for cooling X-ray apparatus used in analyzing castings 
in aircraft and other combat vehicles; refrigeration for low 
temperature chambers designed to duplicate substrato- 
spheric conditions for testing instruments, flying clothes, 
personnel and equipment; and others. 

Deliveries of “Freon 11” (monofluorotrichloromethane ) 
have been exempted from specific authorization except for 
list B installations. This change has been made because 
“Freon 11” is a byproduct of “Freon 12” and its production 
does not lessen the output of F-12. There is sufficient sup- 
ply of “Freon 11” to meet requirements, according to the 
WPB. 

The following questions and answers pertaining to con- 
servation order M-28 were issued September 9 by WPB'’s 
general industrial equipment division, in response to a re- 
quest made by industry members at the recent joint meet- 
ing of the general refrigeration and air conditioning indus- 
try advisory committee and the industrial refrigeration 
industry advisory committee. 


1. Q. What procedure should be followed by refrigeration and 
air conditioning equipment manufacturers to obtain additional 
quantities of chlorinated hydrocarbon refrigerants (‘‘Freon") for 


uses designated in M-28 as Class I: Army, for new and existing 
svstems; Class II: Navy, for new and existing systems; Class 
III (a) and (b) Maritime Commission or War Shipping Admin- 
istration for new systems at factories of equipment manufacturers 
and new systems in the field? 

A. Additional quantities of “Freon” for Classes I and II 
should be requested from the Army and Navy respectively. 
“Freon” for Class III (a) and (b) uses should be requested from 
WPB’'s general industrial equipment division. 

2. Q. When “Freon” for Classes I, II, and III (a) and (b) 
are not available—that is. when applications are denied—to whom 
should the manufacturer apply for authorization to make a change 
in the refrigerant? 

A. A request for a change in refrigerant should be directed to 
the government agency from which the manufacturer received his 
contract. 

3. Q. If the contracting officer of the government agency 
refuses to grant additional quantities of “Freon” or to authorize 
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a change in refrigerant, what recourse is available to the industry 
on prime contracts and subcontracts? 

A. This is a matter for settlement between the contractor and 
the government agency, just as in any other case where a contract 
cannot be fulfilled exactly in accordance with its terms because of 


a shortage of material or other difficulty. It is expected that the 
agency will settle the matter on the basis of the supply of “Freon” 
allotted to it. 

The text of the M-28 order as amended August 7 was 
published in the September issue, starting on p. 168 in 
the back section. Following is the text of the order as 


amended on September 7: 


ParRT 1226—GENERAL INDUSTRIAL EQUIPMENT! 
[Conservation Order M-28, as Amended September 7, 1943] 
CHLORINATED HYDROCARBON REFRIGERANTS 

The fulfillment of requirements for the defense of the United 
States has created a shortage in the supply of chlorinated hydro- 
carbon refrigerants for defense, for private account and for ex- 
port; and the following order is deemed necessary and appropriate 
in the public interest and to promote the national defense. 

1226.27! Conservation Order M-28—(a) Definitions. 
purpose of this order: 

(1) “Chlorinated hydrocarbon refrigerants” means trichloro- 
monofluoromethane, dichlorodifluoromethane, dichloromonofluoro- 
methane, trichlorotrifluoroethane, and dichlorotetrafluoroethane. 

(2) “Person’’ means any individual, partnership, association, 
business trust, corporation, governmental corporation or agency 
or any organized group of persons whether incorporated or not. 

(3) ‘“Producer’’ means any person engaged in the production 
of chlorinated hydrocarbon refrigerants. 

(4) “Contract agent” means any person engaged in the busi- 
ness of accepting orders for chlorinated hydrocarbon refrigerants 
on behalf of and as agent for a producer. 

(5) “Supplier” means any person engaged in the business of 
distributing chlorinated hydrocarbon refrigerants to persons using 
the same for installation in a refrigerating or air conditioning 
“system”. The term shall include an equipment manufacturer to 
the exteht that he engages in the sale of such refrigerants to dis- 
tributors or dealers handling “systems”. “System’’ means any 
“system” as defined in General Limitation Order L-38. 

(6) “Equipment manufacturer” means any person who uses 
chlorinated hydrocarbon refrigerants for charging new refrigerat- 
ing or air conditioning systems manufactured by him. 

(7) “Insecticide manufacturer” means any person who uses 
mates hydrocarbon refrigerants in the production of insec- 
ticides. 

(8) “User” means any person who installs chlorinated hydro- 
carbon refrigerants in a refrigerating or air conditioning system, 
other thanan equipment manufacturer. 

(9) “Comfort cooling system” means any air conditioning 
system of a type described on List A, made a part of this order. 

(b Classification of uses of chlorinated hydrocarbon refrig- 
erants. The uses of chlorinated hydrocarbon refrigerants are 
hereby classified as follows: 

Class I: Army, for use in new or existing refrigeration and air 
conditioning systems. 

Class II: Navy, for use in new or existing refrigeration and air 
conditioning systems, 

Class III: (a) Maritime Commission or War Shipping Admin- 
istration, for charging new refrigeration or air conditioning sys- 
tems at factories of equipment manufacturers 

(b) Maritime Commission or War Shipping Administration, 
Se CaEEES new refrigeration or air conditioning systems in the 

eld. 

(c) Maritime Commission or War Shipping Administration, for 
maintenance and repair of systems already installed. 

Class IV: (a) For maintenance of industrial, wholesale, re- 
tail, and household refrigeration systems used for the processing, 
storage, and dispensing of food and food products; but excluding 
systems referred to on List A or List B 

(b) For maintenance of the specified refrigerating and air 


For the 


ders. and that the refrigerants covered by this order are r 
for immediate use for the following purposes, as class 
Conservation Order M-28: 


























Classification Quantity Required 
(Here list classifications (Here list minimum oner 
included in the purchase ine charee, in tour 
orier antl the specific o dere! or each clas 








cation and for each 
cific use if in Class I 


Such certificate shall in every case be signe. by the 
his authorized official, either manually or as provided in P 
Regulation No. 7. It shall constitute a representation to t 
Production Board, as well as to the supplier, that the fact 
therein are true. No supplier shall make any delivery un 
an order if he knows, or has reason to believe, that such ce: 
contains any false, inaccurate or incomplete statement. 
rely thereon if he does not know or have any reason to 
that a certificate is inaccurate, incomplete or false. 

On and after July 15, 1943, no supplier shall deliver any 
nated hydrocarbon refrigerants except pursuant to an order 
companied by such a certificate as provided for above. 

(2) Deliveries to be subject to restriction. If and w 
any use shall be prohibited, as provided in (zg) below 
shall install or use any chlorinated hydrocarbon refriger 
such a use, regardless of the purpose for which it was a 

(d) Certification of orders by suppliers; records; deliv: 
suppliers—(1) Orders must be certified. On or before 
1943 and on or before the 10th day of each calendar mont! 
after, each supplier who wishes to secure delivery of ch! 
hydrocarbon refrigerants through any contract agent during 
next calendar month, shall place his order for such refrigera; 
with the contract agent. No supplier shall place such 
with a contract agent, and no contract agent shall acc: 
an order unless it is accompanied by a certificate endorsed 
or attached thereto showing the uses for which the refricer 
are acquired, and the supplier’s deliveries during the prec 
month, in substantially the following form (except that deliver 
made prior to July 15, 1943, may be estimated) : 

The undersigned purchaser hereby certifies to the seller 
the War Production Board that to the best of his knowleds 
formation and belief, the quantities of chlorinated hydrocar 
refrigerants covered by this order will be required during ther 
calendar month for deliveries by him for the following 
purposes, as described in Conservation Order M-28; and that 
made deliveries during the preceding month of ........ 
as shown below: 


use if in C’ass IV.) 



























Classification Quantities Deliveries in tre 
required ceding month 
(Here list classifi- | (Here list quantity. (Here show quantita 


delivered in prec 
ing month for « 
classification 


in pounds, ordered 
for each classifica- 
tion) 


cations included 
in purchase or- 
der) 








Such certificate shall in every cas 
signed by the supplier or his aut! 
official, either manually or as provi 
Priorities Regulation No. 7. It sha 
stitute a representation to the War Pr 
tion Board as well as to the contract ag 
that the facts stated therein are true 
contract agent shall approve or request a 
such delivery if he knows or has re 
believe, that such certificate contains & 
false, inaccurate or incomplete stateme 
He may rely thereon if he does not ket 
or have any reason to believe that a 


re f 


tificate is inaccurate, incomplete or 

On and after August 1, 1943, no contms 
agent shall approve or request deliver 
any chlorinated hydrocarbon refriz: 
to any supplier except pursuant t 
placed, and accompanied by such a certificate, as pro 
above. 

(2) Records must be kept. Each supplier shall kee; 
showing the quantities of chlorinated hydrocarbon refrizer® 
delivered by him during each month for the various uses 
classified in paragraph (b) above and the quantities of such ? 
frigerants allocated to him each month for deliveries in ea 
such classifications. 

(3) Deliveries of dichlorodifiuoromethane (sometimes 






‘ 
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ded ! 


re 


a 





conditioning systems and special uses, as described on List C. 


(c) For maintenance of all other refrigeration and air condi- 
tioning systems not included under (a) or (b) above, and not on 
List A or List B. This class includes sealed railroad cars. 

Class V: Charging new refrigeration and air conditioning sys- 
tems in the field except those systems owned and operated by the 
Army, Navy, Maritime Commission and War Shipping Administra- 
tion, and excluding comfort cooling systems. 

Class VI: Charging new equipment by an equipment manufac- 
turer, exclusive of comfort cooling systems. This class does not 
include charging systems for Army, Navy, Maritime Commission 
and War Shipping Administration. 

Class VII: Maintenance and repair of comfort cooling systems 
and maintenance and repair of refrigeration equipment used solely 
for storing or dispensing carbonated or malt beverages. This class 
does not include systems owned and operated by Army, Navy, 
Maritime Commission or War Shipping Administration. 

Class VIII: Inventory—Surplus refrigerants in excess of one 
month's anticipated requirements. 

(c) Certification of orders by users, and deliveries thereunder 
—(1) Orders must be certified. On and after July 15, 1943, no 
user shall place an order with a supplier or any other person, 
and no supplier or other person shall accept such an order, for 
any chlorinated hydrocarbon refrigerants unless such order (or 
vendor's delivery receipt) is accompanied by a certificate endorsed 
thereon, or attached to it, showing the uses for which the refrig- 
erants are required, and in substantially the following form: 

The undersigned purchaser hereby certifies to the seller and to 


the War Production Board that he has no empty or surplus cylin- 














{Formerly Part 970, § 970.1. 
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“PF-12") aller September 7, 1943, for uxes in (c) of Class !' 








(a) and (b) of Class III. (i) Dichlorodifuoromethane . 
12°) will not be al'ocatei for the uses included in_ part a 





Class IV. or in parts (a) and (b) of Class III, by means 





lar monthly deliveries to suppliers. 
(ii) Instead in the event a svstem of any type which 5° 








cluded on List C (tin Class IV (c)) s'ould become ino! 








for lack of the refrigerant a separate application for 
frigerant must be made by the owner of the system, direct) 





the War Production Board, General Industrial Equinment ()!\*— 





by tetter. telegram, or other communication, stating (a) © 





the s\stem is used for air con titioning or refriveration, ("' - 





size or capacity by horsepower or tons of refrigeration. | 





minimum operating charge necessarv to restore. the § 





overation, ‘d) why conversion to another tyne of rere 





not practiiabe. (e) the functional use of the svstem in ( 

















and ‘f) the end product being processed by its use. If the 
cation is granted. the Board will issue a snecific direction! 
pro ucer authoriving and directing delivery of a specifie! a 8°" 
to he made to the owner of the particular system Af 
s ecified. No user, supplier. or other person shai! ‘el'ver 








dicnioroditivoron ethane (or “F-12") to the owner of 





tem uness ant until the Board has specificaily «irec! 








delivery to be made. 





Heating, Piping & Air Conditioning, October, ™ 













(ii) An_equipment manufacturer who needs dichlorodifluoro- 
~inane (or “F-12") for chareing new systems for the Maritime 





ominission or War Shipping Administration at the factory or In 
> held (included in parts (a) and (b) of Class III) must make 
—arate avvlication directly to the War Production Board, 
—— Industrial Equipment Division, by letter, telegram or 
ther communication stating the procurern ent order number and 
7) if the refrigerant is tor factory charging, the minimum 
mount which he will need to meet his scheduled deliveries for 
> next month, and what part of the amount is for spare charges, 
Tb) if for charging in the field, the minimum amount. in addi- 
on to his inventory available for such use, which he will need 
ring the next month to meet the ship-launching schedule. If 
> application is granted, the Board will issue a specific direction 
the producer authorizing and directing delivery of a specified 
antity to be made to the equipment manufacturer for the use 
ecified. No person shall deliver any such refrigerant to an 
juipment manutacturer for such purpose unless and until the 
ard has specifically directed such delivery to be made. 

re Tiv) This paragraph (d) (3) shall be fol’owed, as long as it 
j nains in effect notwithstanding any other provisions of this 
jer. However, suppliers will cont'nue to place their orde:« for 
fricerants, for uses described in Class III, in parts (a), (b) and 
| ant Class IV in parts (a). (b) and ‘(c) in accordance with 
razraph (d). When an application is mate in acco-dance with 
his paragraph, (d) (3), the user is not required to furnish the 
rtificate referred to in paragraph ic) (1). 

(4) Deliveries by suppliers during August 1943 and subsequent 
onths.—(i) During the month of August, 1943, and each suc- 
eding calendar month, no supplier shall deliver for any use a 
eater quantity of refrigerants than is allocated to him during 
bch month for that use, except as provided in (ii) below. A 
ppplier shall rely upon the notification given him, by the contract 
ent with whom his order was placed, as to the quantities allo- 
ted the supplier for each of such uses during each calendar 
onth, unless he knows or has reason to believe that such noti- 
ation is incorrect, incomplete or false. 

(i) If a supplier has exhausted the quantity allocated him 
r classifications I, II, III, or IV during any calendar month, 
may use his supply in classification VIII for the classification 
hausted. If classifications IV and VIII become exhausted, he 
ay then draw upon the supply allocated for classifications V 
VIL 

(iii) No supplier shall deliver during any month any such 
frigerants allocated to him for delivery to or for use by the 
my, Navy, Maritime Commission, or War Shipping Adminis- 
ation (Classes I, II and III) for use by any other person during 
at month; and no supplier shall deliver to or for use by any 
such agencies any refrigerants which were allocated to him 
civilian uses( Classes IV, V, and VI) during that month. 

(iv) Any chlorinated hydrocarbon refrigerants allocated for 
ssifications I through VII during any month and not delivered 
the supplier during the month shall be transferred by him to 
ssification VIII (Inventory), at the end of such month. If 
tice of his allocations for the following month has not been 
elved by the first day of the month, the amount transferred to 
s VIII (Inventory) from any classification may continue to 
used for such classification; provided that the amount so used 
restored to Class VIII, by deduction from the new allocation 
r that classification, as soon as notice of the new allocation for 
‘+h month is received. 

(e) Certification of orders by contract agents, equipment man- 
acturers, and insecticide manufacturers—(1) By contract agents. 
. or before the 20th day of each calendar month, commencing 
4 te th the month of July, 1943, each contract agent who transmits 
ers for chlorinated hydrocarbon refrigerants from suppliers to 
producer, for delivery during the next calendar month, shall 
















































































































rant ce a written request for shipments, covering all of such orders, 
on th the producer. No contract agent shall place such orders 
hr th a producer, and no producer shall accept such orders unless 
companied by the request with a certificate endorsed thereon or 


ached thereto, showing the uses for which the refrigerants are 
Hered, amd deliveries made during the preceding month by sup- 
ers placing orders through the agent, and in substantially the 
lowing form (except that deliveries prior to July 15, 1943 may 
- estimated) : 

— The undersigned contract agent hereby certifies to the producer 


al a to the War Production Board that he has received orders for 
ret Ppment of the quantities of chlorinated hydrocarbon refrigerants 
ered by this request for shipments, for the following classified 

j posaee as described in Conservation Order M-28; and that de- 
is & ries during the preceding month of ............ were made 


shown below : 





Quantities Deliveries in pre- 

r requested ceding month 

jen wh classifi- | (Here list aggregate | (Here show aggregate 
included quantity in pounds quantities delivered 


Classification 











hetht I 
—— aS purchase ordered for each in preceding month 
5 : classification by for each classifica- 
oe suppliers) tion, as shown by 
a suppliers’ cer ti fi- 
cates) 





‘uch certificate shall in every case be signed by the contract 
ot or his authorized official, either manually or as provided in 


a ithe Ww. egulation No. 7. It shall constitute a representation 
70 te ee, Production Board as well as to the producer, that the 
anit ~4 “ ' therein are true. No producer shall make any such 
— h a delivery if he knows, or has reason to believe, that 
ne ' Aes’ > ate contains any false, inaccurate or incomplete state- 
r all on He ,may rely thereon if he does not know or have any 
ast * to believe that a certificate is inaccurate, incomplete or 
j 2) By « 


20th quipment and insecticide manufacturers. On or before 
July day of each calendar month, commencing with the month 
*, 4943, each equipment manufacturer or insecticide manu- 


ting, Piping & Air Conditioning, October, 1943 











facturer who wishes to secure delivery of chlorinated hydrocarbon 
refrigerants from a producer during the next calendar month shall 
place his order for such refrigerants with the producer. No such 
manufacturer shall place such an order with a producer, and no 
producer shall accept such an order unless it is accompanied by 
a certificate endorsed thereon or attached thereto, showing the 
uses for which the refrigerants are acquired, and the quantities 
sees during the preceding month, in substantially the following 
orm: 

The undersigned purchaser hereby certifies to the seller and to 
the War Production Board that, to the best of his knowledge, 
information and belief, the quantities of chlorinated hydrocarbon 
refrigerants covered by this order will be required by him during 
CO ensnestexdéec for the following purposes, according 
to the classifications described in Conservation Order M-28 (or 
for the production of insecticide for the Army or for the Navy); 
and that he used such refrigerants during the preceding month 
Or i'd are e tue dd as shown below: 














Proposed use | Quantities Used in pre 
Ke required ceding month 
(Here show whether pro- | (Here list quanti- | (Here show quan- 
posed use is for insec- ty, in pounds tities used in 
ticide, or for classifi- ordered for each preceding mont! 
cations under M-28, or use, or classifi- for each.) 

for each ) cation.) 

Puch certificate shall in every case be signed by the equipment 
or insecticide manufacturer or his authorized official, either manu 
ally or as provided in Priorities Regulation No. 7. It shall con 
stitute a representation to the War Production Board, as well as 
the seller, that the facts stated therein are true No producer 


shall make any delivery under such an order if he knows, or has 
reason to believe, that such certificate contains any false, inac- 
curate or incomplete statement He may rely thereon if he does 
not know or have any reason to believe that a certificate is 
inaccurate, incomplete or false. 

On and after August 1, 1943, no producer shall deliver any 
chlorinated hydrocarbon refrigerants to any equipment manufa 
turer or insecticide manufacturer except pursuant to an order 
placed, and accompanied by such a certificate, as provided for 
above. 

(f) Shipments by producers—(1) Statement of requested ship- 
ments. On or before the 25th day of each calendar month, com- 
mencing with the month of July 1943, each producer shall file 
with the War Production Board a statement showing: the orders 
for chlorinated hydrocarbon refrigerants which have been trans- 
mitted to him by contract agents, or which have been placed with 
him by equipment and insecticide manufacturers, for delivery 
during the next calendar month, and the uses for which the 
refrigerants are ordered, as indicated by the certificates accom- 
panying the orders; the quantity of such refrigerants which will 
be available for delivery by him, during such month; and his 
deliveries of such refrigerants to the suppliers and equipment and 
insecticide manufacturers, during the preceding calendar month 
(except that deliveries to suppliers prior to August 1, 1943, need 
not be shown by classifications) 

(2) Deliveries by producers. On and after July 10, 1943, no 
producer shall deliver any chlorinated hydrocarbon refrigerants 
to any person, or for any use, except in accordance with specific 
directions from the War Production Board. Such directions will 
be issued primarily to insure the meeting of defense requirements, 
and of the more essential needs if and whenever all cannot be 
met. Such directions may specify the aggregate quantities of 
such refrigerants which shall be delivered by the producer during 
any calendar month (or other period) for any of the classifica- 
tions of uses established by this order or for other requirements 
(including Lend-Lease, and the production of insecticide, sepa- 
rately, for Army and Navy use), or the pro ration of the available 
supply among all or any part of the various classifications and 
other requirements, or establish a reserve or emergency stock to 
be held by the producer Such directions may also direct the 
producer to make such adjustments in his deliveries as may appear 
reasonable and appropriate to equalize the inventories held by 
suppliers, so as to more nearly assure all suppliers of a minimum 
working inventory whenever practicable. Directions issued under 
this order to a producer and directing deliveries to be made by 
him for specified uses or in specified quantities shall be deemed 
allocations of the refrigerants for the purposes specified and, sub- 
ject to the provisions of this order, no producer, supplier, equip- 
ment manufacturer or insecticide manufacturer shall make or 
receive delivery for any other purpose. 

(g) Prohibited uses (List B), emergency cases. (1) No user, 
supplier, contract agent, or producer shall deliver or cause to be 
delivered to the owner of any system, any chlorinated hydrocarbon 
refrigerants for use in, or for resale for use in any system of the 
types described on List B, made a part of this order. Such list 
may be changed from time to time (from month to month, or 
otherwise) by amendments to this order, as the War Production 
Board may consider necessary to assure sufficient supplies of such 
refrigerants in all areas and for the uses which are deemed most 
essential to the national defense. 

(2) An authorization for an exemption from the terms of 
paragraph (g) (1) above may be allowed by the War Production 
Board when an air conditioning system must be operated (i) to 
avoid intclerable conditions in sealed or substantially airtight 
rooms or enclosures used for essential purposes, or (ii) to protect 
the life or health of a person under care of a licensed physician. 
An exemption from the requirement of paragraph (d) that a sup- 
plier’s order must be placed by the 10th of the month preceding 
that in which delivery is required, may be allowed when the 
supplier demonstrates that, due to causes beyond his control, it 
will be impossible for a delivery in classifications I, II, III or IV 
to be met by him or any other supplier or user unless an exemp- 
tion is allowed. Sogpcaten for such an authorization may be 
made by or on behalf of the person affected by such restriction, 
by letter or telegram cr other communication addressed to the 
General Industrial Equipment Division, War Production Board, 
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stating facts sufficient to enable the Board to determine the 
neCessity lor sucu autlhorizauen. it granteu, the authorizativa 
tne 


may ve by leer or teiexgram, and Siuail be Wausmilled oy 
Applicant tO Wwe person Whe Willi supply such reliriserants, and 
Suall be deemed an authorizatiun to any user or supplier to 
furnish or install the munimum operatimg Charge necessary lo 
Malniain such system in aueyuate operauuon, 

(h) Notipcation of customers. Any producer, contract agent, 
suppier, or person Who is pronivited trom or restricted In Maxing 
deuveries OL any cCulorinateu Nyurocarvon reirige:ants by Wwe 
provisions of this oruer, anu any producer who is proniviteu from 
or restricted in making any sucn deliveries by any uirections 
issueu hereunuer and received by him trom the War Prouuction 
board, shail as s0on as practicavie nutify eacn of his regular cus- 
tume:s OL Wwe reyguirements Of UuS oruer or OL such directions, 
bul tne laiiure LO give sucn notice Shail nol eXcuse any Cusluimer 
trom tne ovilgalion of Cumpiying Wilh any requirement of LUlis 
oruer, or OL auy such direcuuns applicable tO sucn customer and 
ot which he has notice, 

(i) s/fect of prejerence ratings. The provisions of this order 
Shail be luiloweu by every producer, Contract agent, supplier, user, 
eyuspment Manulacturer, insecuciue Manulacturer, ala any Oolher 
Persun vuylug, selling or delivering Culerimateu hyurocaurvon re- 
lriseranus, Wilnuut any regard to any preference raunss which 
have been assigned Or Wuich may herealter be assigned to par- 
ticular Contracis or orders. 

(J) Miuscetaneous pruocisions—(1) Applicability of regulations. 
This oruer and ali transacuuus aflecteu Wereby are suUbjeCL Wo all 
applcabie regulations of the War Prouuction Board, as issued 
auu amended [rom time to ume. 

(2) Mountiniy reports. Kacn person (including a producer, con- 
tract agent, suppiler, equipment manulacturer, insecticide Miauu- 
facturer, user, or OWner OL retrigeraung or air cundilioning sys- 
tems) WhO has in tis possession on the loth day of any Curenuar 
month in excess of oVU puunus of any type of chlorinateu hydro- 
carvon refrigerants, anu any person wWuo soid in eacess of 2,000 
pounus Ol any type of such reirigerants during the preceding cal- 
endar month, shall hle with the War Prouuction Board, on or 
betore the ZUth day of each month, commencing with the month ctf 
July 1943, a report on form Wl#B-3054 prepared in accordance 
With the instrucuons tor such form. 

(3) Violations. Any person who wilfully violates any provisions 
of this oruer, or who, in connection with this order, willully cun- 
ceais a macerial fact or furnishes false information to any depart- 
ment or agency of the Uniteu States is guilty of a crime, anu upon 
conviction may be punished by tine or imprisonment, in addition, 
any such person may be prohibited from making or obtaining fur- 
ther deliveries of, or trom processing or using, Materiais uluer 
priority control, and may be deprived of priorities assistance, 

(4) Appeais. Any appeal from the provisions of this urder, or 
any direction thereunder, shall be made by hiling a letter in uw pli- 
cate, referring to the particular provision appealed from and 
Stating tully the grounds of the appea 

(5) Communications. All reports to be filed and other com- 
munications conceining this order should be addressed to: War 
Production Board, General Industrial Equipment Division, Wash- 
ington 25, D. C., Ref: M-28. 

Nore: The reporting requirements of this regulation have been 
approved by the Bureau of the Budget in accordance with the 
beueral Reports Act of 1942, 

Issued this 7th day of Septe mber 1943. 

WAR PRODUCTION BOoarp, 
By J. JOSEPH WHELAN, 
Recording Secretary. 


List A: “Comfort cooling system” means any system, of any 
size, operated or installed tor the purpose of lowering the tempera- 
ture and/or humidity of air in any building, room or other en- 
closure used as, or located in any of the following: 

Amusement parks, 

Animal hospitals. 

Auditoriums, 

Ballrooms, dancing studios and dance halls. 

Bank and loan associations. 

Bars, cocktail lounges, and beer parlors. 

Bowling alleys. 

Concert halls. 

Funeral parlors, 

Golf clubs, country clubs, and athletic clubs. 

Hotels and apartment houses. 

Moving picture houses. 

Night clubs. 

Office buildings and offices, public or private. 

Railway, streetcar and bus stations and terminals. 

Residential buildings and dwellings of all kinds. 

Restaurants, cafeterias, and other places selling meats, 

beverages, 


Schools. 
Service establishments, such as laundries, cleaners and dyers, 


tailor shops, barber shops, “beauty” parlors, automobile sales 
and service shops, and repair shops of all kinds. 

Skating rinks. 

Stores, selling any kind of products, material or merchandise, 
at retail or wholesale (excluding manufacturing establisn- 


ments). 


The term “comfort cooling system” shall not include (i) any 
such system used to air condition a building, room or other en- 
closure used chiefly for purposes not listed above, or (ii) any sys- 
tem desizned, necessary and used, in substantial part ‘for the re- 
frigeration and storage or processing of food, ice, or other materials 
or products reyuiring refrigeration, temperature control, or free- 
dom from dust or other impurities, or ‘ili) such part of a system 
as may be necessary and used for the circulation of air, or neces- 
sary and used for raising the temperature of air during cold 
weather to a degree which is comfortable or tolerable for persons 


(comfort neating). 


food or 
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List B: Systems for which chlorinated hydrocarbon refrie . a); 


shall not be delivered. 


Systems: Effecti 
ne ns os aweacean June ry 
Ce ake ew iwaaein'e eave -.June ) 
Refrigeration systems solely for storing or dis- ; 

pensing carbonated or malt beverages......... July 
List C: Svstems and specia! uses, referred to in Class 





for which a minimum operaci: ig c arge- (or the minimum 
“standby charge 


necessury for a special use. or for a 
chlorodifluoromethane (or “F-12") may be obtained by a us: - ¢, 
any suppher, without a specif c authorization from t'e W 
duction Board, if the supplier has on hand any such ref ; 
which were allocated to him for uses covered by Class I\ 

are carried over from his previous month’s supply and are aya 
able for such use in accordance with paragraph (d) (4) 
“standby charge” may be delivered only where specifica 
tioned below. The systems covered by this list include on! ¢ 


which are operated for air conditioning or refrigeration ex 
for one or more of the following purposes : 












































AIR CONDITIONING 


1, . Air com litioning equipment in crane cabs. 











ine luding te »lep hone or - telegraph | relay stations and excha: 
if no other rooms are co 








control rooms of radio stations, 
by the system. 
3 Air conditioning to maintain prescribed conditions ir 





tories where the tests being conducted are directly concerne: wt 


the production of parts or instruments for aircraft, «om! 


ships, radio and radar equipment and other military com eq 




















ment. 

4. Air conditioning for temperature and humidity 
production of gyroscopic instruments and compasses. 
~ 6. Air conditioning for temperature and humid lity cont 
production of turbo superchargers. aes 
ition temperature — and humidity cé 




















6 Air conditioning for 
hospit ital operating rvoms. 


9. Air conditioning for humidity controls in annealing furrac: 

8 Air ntr 
ele tro-dr ying of 
magne sun . (ine luding standby charge). 

9. Air con ioning for humi lity control for productior 
tical _products goins ‘nto the production of fire contro! instru 











conditioning for temperature and humidity co 
aluminum castings containing a percentag: 











i: 














for range 


and air bor ne control station _computors 


bombsights, 
. 


~ 10. Air conditioning ‘for the production and st storage of penicil 


and blood serum, udi 








(including standby charge). 





REFRIGERATION 


1. Low temperature metal shrinking | cabinets. 





Low temperature rivet storage for aircraft produc 
i] 


3. Cooling of oil or other coolant in. | high speed ma 


























cutting operations in tie “production ~ of military alr 
other combat vehicles 
4. Cooling of anodizing solutions where the product 





is used direculy in military ordnance material. 
5. Controlling reactions _ in photozraphic solutions for 
printing of X- ray, news, and motion pict 








velopment and | 
or prints. 


6. Cooling of ; X-ray apparatus used in the analysis of 
in “he production of aircraft and other combat vehicles, or pr 








sure V essels. 


Cooling of rollers or mixers in the production of synthe 

















rubber. 

~ §. Low temperature cabinets for the testing of combat 1s! 
ments. 

“9. Variable temperature cabinets for the testing of ra sents 
ing and receiving sets for installation in military air ral I “ 





combat vehicles or portable radio transmitter-re: eiver 
military use. 

10. Variable temperature cabinets for the testing 
equipment for installation in military aircraft and Nav) 

11 Low temperature chambers designed to duplicate 
ospheric conditions for the testing of instruments, fiyin u 
personnel and equipment. 

12. Refrigeration for the production and storage of pe’ 


and blood serum, (including standby charge). 
13. Refrigeration for the storage of blood for plasma 


tion of blood plasma and storaze of blood plasma, 
standby charge). 
~_14 Refrigeration for cooling of welling tips used on * 
ers in tie production of military airc raft. 
SPECIAL USES 

1. Testing of coaxial cable. 

2. Cooling of transformers where no refrigeration e4 
involved in the process. Me 
“3. Grarging of gas filled condensers for radio freque 











vesse 























pr 








t-we 




















ment. 
(INTERPRETATION 1) P 


a. Reports of inventories. The reporting requiremen 
graph (j) (2) of Order M-28 [§ 970.1] must be com; 
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rdless of whether the chlorinated hydrocarbon refrigerants 
are being held by the owner for his own use or for resale. 

Te paragraph reyulies every person (including the owner of 
a refrine.ating or air conuitioning system) who has in his pos- 
session, Om the loth uay of any caien.ar month (commencing with 
the month of July), more than 500 pounus of any type of chlori- 
naied hydrocarbon refrigerants, or who sold more than 2,000 
pounds of suc a refrigerant . during the preceting calendar 
month, to fle a repo.t on Form W PB-3004 with the War Pro- 
duction Board on or before the 20th day of the month. 

Each “person,” as defined in the order, must report the agere- 
gate quanuties in his possession (including stocks of less than 
500 pounds located at various places) if the total is more than 500 
—< report must include all amounts not actually being used 
in refrigerating or air conditioning systems. Thus the owner or 
operator of a system who has more than 500 pounds in his pos- 
session must report his entire supply except for the minimum 
operating charge actually installed in his system. Any additional 
amount Which he may have must be reported, whether kept in 
cylinders, a storage receiver or other form of container. However, 
if a minimum operating charge is being temporarily held in a 
container while the system in which it had been installed is being 
repaired, it should not be reported. 

An equipment manufacturer who has more than 500 pounds in 
his possession on the 15th day of any calendar month must report 
his entire supply except what has been actually installed as an 
operating or holding charge in accordance with his regular manu- 
facturing practice. 

b. Charg'ng of equipment manufacturers, Paragraph (2) pro- 
vides that no user. supplier, contract agent, or producer shall de- 
liver or cause to be delivered, to the owner of any system any 
chlorinated hydrocarbon refrigerants for use in, or for resale for 
use in any system of the tvpes described on List B. 

This restriction is intended to prevent charging any system of 
the types included on List B with chlorinated hydrocarbon re- 
frigerants except for a person who was operating a system and 
had the necessary refrigerants in his possession on the effective 
date snecifiel in List BR. Therefore, a manufacturer may not 
charge any such system with chlorinated hydrocarbon refrigerants 
before delivery, and |e may not deliver the refrigerant separately 
to be used in charging the svstem. However, he is not restricted 
from delivering svstems which had already been charged with 
such a refrigerant on the effective date specified on List B. 
(Issued July 29, 1943.) 
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Mineral Wool Insulation Makers 
May Adjust Prices (MPR 188) 


Manufacturers of mineral wool insulation, including 
building and industrial products made from mineral wool, 
were permitted last month by the Office of Price Adminis- 
tration to use the special “national or general shortage” 
provisions for the adjustment of maximum prices which 
have been made available by OPA to producers of two 
other types of building materials. 

The action permits’ mineral wool insulation producers to 
use the adjustment provisions contained in order A-2 of 
maximum price regulation 188 (manufacturers maximum 
prices for specified building materials and consumer goods 
other than apparel). 

The new provisions permit the granting of relief to cover 
total manufacturing costs to (1) manufacturers who are 
unable to maintain or expand production under existing 
maximum prices wherever there is a general shortage and 
the production of each producer is needed, or (2) where the 
loss of the seller’s production would result in higher con- 
sumer prices. 

The action, contained in amendment 3 to order A-2 of 
regulation 188, will not affect prices at consumer levels 
since distributing levels are not given permission to pass 
on the increased cost. 

To assist manufacturers, applicants for adjustment may 
obtain from OPA advice as to the specific information that 
will be required in order that applications may receive 
prompt attention. 


Highlights of Ration Order 
No. 19 on Anthracite Coal 


The major provisions of the Office of Price Administra- 
tion’s ration order 19 on anthracite coal, which became 
effective September 1, were outlined in a fuel oil industry 
win lnowed by the OPA’s fuel rationing division Septem- 
r 10. 
The order applies to the New England states and to New 
York, Pennsylvania, New Jersey, Delaware, Maryland, 
Virginia, and the District of Columbia. The order does not 
éstablish a consumer coupon rationing plan, but is designed 
‘0 prevent unlimited accumulation of anthracite coal inven- 
tories early in the season by some consumers. It covers 
deliveries to consumers for space heating, domestic hot 
Water, or domestic cooking. It does not apply to consumers 
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using coal for industrial processing or for the production 
of power, or for the space heating incidental thereto, 

In general, the order prevents a dealer from making a 
delivery to a consumer if the delivery will bring the con- 
sumer’s inventory to more than one-half the consumer’s 
consumption in the base year of April 1, 1942, through 
March 31, 1943. 


Recent Amendments to 
Fuel Oil Rationing Order 


An index to amendments Nos. 1 to 50 to the fuel oil ra- 
tioning order appeared on pp. 171-172 of the April HPAC. 
Amendments 51-60 were covered on p. 233 of the May 
HPAC, amendments 61-65 on p. 52, front section, June 
HPAC, amendments 66-71 on pp. 411-412 of the August 
HPAC, and amendments 72-73 on p. 466 of the September 
HPAC. The following information on amendments 74-78 
has been taken from OPA fuel oil industry letters issued 
last month: 

Amendment 74, effective August 18, 1943, provides for 
the reissuance of rations for heat and hot water in Wash- 
ington, Oregon, and Idaho. Based upon the results of a re- 
cent survey, it makes certain upward adjustments in the 
rations for small homes in that area. 

Amendment 75, effective August 20, provides a working 
inventory reserve for commercial, industrial, and govern- 
mental consumers in order to assure maximum production 
efficiency and to avoid disastrous shutdowns in the event 
that fuel oil deliveries are temporarily halted. Application 
for inventory reserve is made to the district director. Re- 
serve may be unfilled storage capacity or the amount of 
the largest quarterly ration, whichever is smaller, except 
that district director has discretion to increase the reserve 
to an amount not exceeding twice the current quarterly 
ration. On notice from the district offices, applicant’s local 
board will issue either coupons or deposit certificates to 
cover inventory reserve. 

Amendment 76, effective August 27, provides that all 
heat and hot water consumers in premises other than pri- 
vate dwellings (1101 applicants) whose consumption for the 
current heating year was less than 10,000 gal, will be grant- 
ed fuel oil rations regardless of the convertibility of their 
heating equipment. This amendment permits concentrat- 
ing the conversion program on the larger consumers where 
greater gallonages can be conserved with the smallest use 
of critical materials and without placing an additional bur- 
den on the already overtaxed retail coal delivery facilities. 

Amendment 77, effective September 13, provides for the 
issuance of heat and hot water rations for the 1943-44 
heating year for new applicants and those consumers who 
have moved into new quarters and are therefore not eligible 
for renewals of last year’s rations. It restricts the issu- 
ance of heat and hot water rations to premises which are 
used for residential or occupational purposes. Since re- 
newal of 1942-43 heat and hot water rations for the new 
season, and the early issuance of 1943-44 new applicants’ 
rations made unnecessary the issuance of supplemental 
and substitute heat and hot water rations for the remainder 
of the 1942-43 heating season, this amendment limited the 
issuance of such rations to persons applying prior to Sep- 
tember 1. 

Amendment 78, effective September 1, revokes the old 
prohibition against the issuance of fuel oil for boats used 
for non-occupational and pleasure purposes, and, in con- 
formity with similar changes in the gasoline regulations, 
establishes a ceiling for non-occupational uses of a boat, or 
for occupational uses which involve pleasure cruising, guid- 
ing, fishing parties or sightseeing. These restrictions ap- 
ply uniformly throughout the limitation area, except in 
the Pacific northwest where, similar to the gasoline ration- 
ing regulations, no ceiling other than need is imposed if the 
boat is commercially used even for pleasure purposes. 
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Pipe Fittings Simplification 
Order L-288 Amended 


Limitation order L-288 governing grey cast iron, malle- 
able iron, and bronze and brass pipe fittings was amended 
September 22 by the War Production Board to add an 
item to the appendix listing pipe fittings which can be 
manufactured under the order. The amendment adds the 
4 in. 300 psi SWP (steam working pressure) malleable iron 
female ground joint union to the appendix. The amendment 
also adds the % x % x % reducing tee to the list of per- 
mitted reducing tees under Table 2, grey cast iron pipe 
fittings. This item previously had been omitted from the 
list of reducing tees by an error in printing. 


OPA Regulates Used Pressure 
Vessel Prices by Order MPR-465 


More than 2600 dollars-and-cents prices for 1300 sizes 
and combinations of used pressure vessels and used en- 
closed atmospheric pressure vessels —cylindrical tanks 
made of black steel and used for many industrial purposes 
requiring the holding of gas or liquids under pressure— 
were established September 13 by the Office of Price Ad- 
ministration to replace formula ceilings for these items. 

Generally the specific maximums listed in the action re- 
flect the March 31, 1942, level for these used articles and 
continue the price level set previously by maximum price 
regulation 136 (machines and parts and services). New 
pressure vessels, new enclosed atmospheric pressure ves- 
sels, and new open vessels remain under the maximums 
prescribed by regulation 136. 

The action, in placing the used pressure vessels under 
a separate regulation, was one step in a series planned by 
OPA to transfer other second hand machines and parts, 
wherever possible, from the overall machinery regulation 
to separate measures and specific ceilings. Since the present 
pricing technique involves a formula based on the value of 
used machines in comparison with equivalent new machines, 
specific maximums will eliminate lengthy and involved price 
com put a- 


Bureau of Mines Studies 
Metal Dust Hazards 


To safeguard the lives of industrial workers and to mini- 
mize the dangers of fires and explosions in war plants, the 
Bureau of Mines has ascertained the inflammable charac. 
teristics of many of the powdered metals used or produced 
in factories turning out weapons and other equipment for 
the nation’s fighting forces. 

Founded upon many years’ experience in the testing of 
the inflammable characteristics of coal mine dust, the 
bureau’s work in the powdered metals field is being con. 
ducted at its laboratories at Bruceton, Pa., where some of 
the equipment used for the mine dust work has been modi- 
fied to handle the metallic dusts and other powdered 
material submitted by industries. 












tions, facilitate 
transactions and 
will make com- 
pliance by buyer 
and seller substan- 
tially easier while 
it assists OPA in 
enforcement. 
Ceilings are pro- 
vided in the new 


PAW STOPS OIL 
CONVERSIONS 


The Petroleum Administration 
for War announced September 23 
suspension of its program for con- 
version of industrial and commer- 
cial oil burning equipment hecause 
of the uncertainties of the coal 
situation. PAW warned, however, 
that this does not mean we are 


measure —- maxi- “over the hump” as far as oil sup- 
mum price regula- plies are concerned. War develop- 
tion 465 (used ments may make it necessary to 
pressure vessels resume the conversion program 


later. 

The suspension does not apply 
to conversion projects which are 
now in process, 


and used enclosed 
atmospheric pres- 
sure vessels), 
which became ef- 











fective September 
27, 1943—for two classes of vessels. The flat maximum 
prices for “reconditioned and guaranteed” vessels, regard- 
less of age, are based upon 85 per cent of maximum prices 
for sale of the vessel when new. The maximum prices 
for used vessels that cannot qualify as reconditioned and 
guaranteed are based upon 55 per cent of the ceiling for the 
vessel when new. The same percentages were the base for 
reconditioned and “as is” vessels in the machinery regula- 
tion. 

The listed ceilings have been adjusted to compensate for 
the difference in prices of new riveted and new welded 
vessels, as well as for the difference in prices between new 
horizontal and new vertical vessels. 
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Large quantities of metallic powders are being produced 
in the United States for the war and most of these powders 


are inflammable 
or can_ enter 
into and propa- 
gate an explo- 
sion under cer- 
tain conditions, 
the bureau re- 
ports. 

During the 
past fiscal year, 
the bureau’s lab- 
oratories con- 
ducted experi- 
ments on 70 
samples of va- 
rious powders, 
such as dusts 
from coal mines, 
metal powders, 
synthetic resins, 
wood pulp, shel- 
lac, cottonseed 
hull bran, and 
dust from pow- 
der plants, steel 
mills, and metal- 
lizing opera- 
tions. Another 
phase of this 
work was the 
testing of pow- 
ders suggested 
as extinguishers 
for incendiary 
bombs, accord- 


ing to Dr. A. C 


such information, plant officials are able to work out eff 
tive protective measures. 

Among the metallic dusts tested were aluminum, an 
mony, cadmium, chromium, copper, iron, lead, magnesiu™ 
tin, zinc, and zirconium. 

Zirconium, a costly metal which is used in ammunitie 
primers, has been described as “particularly dangerous” » 
the bureau’s research workers, says Dr. R. R. Sayer 
bureau director. In the tests at Bruceton, a cloud of 2° 
conium powder ignited spontaneously at room temperatur 
and exploded, whereas other metallic dusts in the “highe* 
explosibility” class required temperatures hundreds of ¢ 
grees higher before they ignited. As a result of the tess 
the bureau recommends that powdered zirconium be ha 
dled only as a sludge or in special containers. Zircon!" 
has a wide range of industrial uses and is employed, " 
various forms, in welding rod flux, in radio tubes, in ‘ 
production of armor plate, and in furnace refractories. 

Some of the bureau’s work in the testing of metalli 
dusts is described in Bureau of Mines information circul* 
7241, Annual Report of Research and Technologic Work 
Coal, Fiscal Year 1942, by Dr. Fieldner and W. ©. Rice, 
senior fuel engineer. 
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SIMPLIFIED MATERIAL LIST i 
FOR L-41 PROJECTS 


A simplified material list has been 
provided to accompany the War Pro- | 
duction Board application form for 
authorization to construct under order 
L-41 and for priorities to obtain build- 
ing materials. Property owners, build- 
ers, and others planning conversion of 
houses and other structures into addi- 
tional living units will use the new | 
form, designated as WPB 2897.1, Bill | 
of Materials to be Installed in Resi- | 
dential Remodeling, Rehabilitation or | 
Additions and New Housing under | 
$10,000 Total Cost. The form takes | 
up only a single sheet of paper and | 
replaces WPB 2897 (formerly PD.- | 
105-A) for construction of this type. | 


It is used to accompany the applica-| 
tion form WPB 2896 (formerly PD- | 
105). | 
The new form is applicable for us 

in three types of war housing con- 
struction: (1) privately financed con- 
version, rehabilitation, or additions; 
(2) publicly financed conversion; and 
(3) new private housing projects 
where all units involved amount t 

less than $10,000 total cost exclusive 

of land. 
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. Fieldner, chief of the Bureau’s fuels and 
explosives service, who directs the research program. Wi 
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Additional War Housing 
Needed, NHA Analysis Shows 


While almost 1,500,000 new war housing units have al- 
ready been completed or placed under construction, expand- 
ing employment needs in many key war industries will 
require a substantial additional volume of housing to accom- 
modate incoming workers during the next 10 months, John 
B. Blandford, Jr., administrator of the National Housing 
Agency, said last month. 

The NHA is completing an analysis of prospective future 
war housing needs in all important war industry localities, 
based on the most complete information obtainable on 
production schedules, manpower requirements, and the addi- 
tional in-migration of labor necessary to meet production 
goals, Mr. Blandford said. 

This survey indicates that additional war housing needs 
will be concentrated largely on the west coast and in south- 
western and southeastern areas, where new industrial facili- 
ties are being brought into large scale production or where 
existing plants are stepping up their operations. In other 
sections of the country, except at scattered points, the war 
housing already available or under way appears to be 
generally in balance with present or prospective require- 





financed construction, intended for long term use, where 
there is reasonable likelihood of continued demand for the 
housing after the war, he said. 

To meet that part of the war housing need which is most 
subject to shifts in wartime demands, the NHA will con- 
tinue to schedule publicly financed temporary construction, 
requiring minimum expenditure of critical materials and 
money and which will be dismantled after its wartime use- 
fulness has been served. 


WPB Field Offices Given 
Increased Functions 


Thousands of application forms formerly routed to the 
War Production Board in Washington will now be processed 
in the field as a result of specific measures announced 
September 24 by H. G. Batcheller, WPB operations vice- 
chairman, to implement the decentralization policy an- 


ments of incoming war workers. 














hese thousands will need housing.” 


With completions of war housing this year having in- 
reased 50 per cent over the comparable preceding period, 
the supply of war housing has caught up with the immediate 
need in most areas, Mr. Blandford declared. 

“However, in many essential lines of war supply and 
equipment, production is still some distance from the peak. 
his means that in many localities thousands of additional 
orkers must be recruited. Since only part of this addi- 
jonal manpower can possibly be secured from resident 
orkers, many thousands must be recruited elsewhere and orders. 


Mr. Blandford emphasized that the NHA, through its war 
housing centers and their “share your home” campaigns, 
intensifying its efforts to house war workers in existing 


nounced previously. 
vealed a reduction in CMP paper work which will have the 
result, after the first quarter of 1944, of eliminating two 
out of every three CMP 4-B quarterly applications, with 
authorizations made on an annual basis. 

Under the new arrangements, field offices will have in- 
creased functions to perform in processing PD-1A applica- 
tions; industrial projects under $10,000; emergency as- 
sistance applications (PD-333); and appeals under WPB 


Co-incidentally, Mr. Batcheller re- 


In addition, a task committee appointed by Mr. Batcheller 


is now working with the industry divisions with the view 
of eliminating the largest possible volume of applications 
which industry is required to file with WPB. 


iwellings and is confident that as many as 600,000 incoming 
r workers can be accommodated without new construc- 
ion. Since 1940, more than 1,500,000 in-migrant workers 
have been provided for in this manner. 

Nevertheless, the latest information on production and 
manpower requirements leaves no doubt that a considerable 
dditional volume of new war housing will be needed through 
onstruction or conversion to accommodate the further in- 
migration of labor now in prospect, Mr. Blandford declared. 

In programming this additional housing the NHA will 
continue its established policy of scheduling privately 
















Specifically, these are the changes in regional handling 
of WPB applications: 

PD-1A applications: At present, field processing is lim- 
ited to applications of less than $500 in value. This author- 
ity is now increased to applications up to a value of $1000, 
and after 90 days, the authority will extend to applications 
of a value of $2500. 

Industrial Projects: On October 15, the field offices are 
scheduled to begin processing applications up to $10,000 in 
value (excepting certain types of projects), and this author- 
ity is to be increased to cases of $25,000 in value or less 























Issues Order L-313 
Aircraft Fittings 


The War Production Board issued 
September 24 an order implementing 
he policy of the armed services in 
ndardizing aircraft plumbing fit- 
ings manufactured and used by the 
Army air forces and the Navy. Lack 
standardization in the past is said 
have prevented full production of 
e industry. 

The Navy recently moved to stand- 
dize aircraft plumbing fittings, and 
ne standardization program was fur- 
mered when the Army air forces is- 
ued a directive to airplane manufac- 
urers stating that after certain dates 
irplanes would be accepted only with 
Kandard fittings. 

The WPB action, which is contained 
general limitation order L-313, pro- 
des that after March 1, 1944, no pro- 
‘wer of aircraft plumbing fittings of 
me types known as Army-Navy aero- 
autical standard, air corps 810, air 
tps 811, naval aircraft factory, or 


similar types shall manufacture or 
deliver any type of fittings except 
these standard types for installation 
in aircraft and aircraft components. 

Aircraft plumbing fittings are used 
for the connection of tubing, hose, or 
pipe installed in the assembly of air- 
craft and aircraft components for the 
purpose of making a fluid tight joint. 

The provisions of the order will not 
apply in the following cases: 

1) To the Army air forces or the 
Navy bureau of aeronautics on direct 
purchases. 

2) To persons who have been spe- 
cifically authorized to use other than 
A.N. standard fittings by the aircraft 
scheduling unit of the Aircraft Pro- 
duction Board, in the quantities and 
specifications set forth in the author- 
ization. 

3) To aircraft plumbing fixtures 
which are non-metallic. 

4) For maintenance installation in 
aircraft in which types other than 
standard, delivered prior to March 1, 
1944, were originally installed. 
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beginning January 15, 1944. 


Emergency Assistance Applications 
(PD-333) — The field offices now 
process PD-333s up to a value of $500. 
This is to be increased to $1,000 with- 
in 30 days, and to $2,500 within 60 
days. The authority to grant emer- 
gency AAA ratings, however, will re- 
main with the Washington offices for 
the time being. 


Appeals: At the present time, the 
field offices handle appeals under 60 
WPB “L” and “M” orders, and are 
permitted only to deny such appeals, 
or to recommend approval; they are 
not permitted to make outright grants 
on appeals. Within the next few weeks, 
136 additional orders will be referred 
to the field, with action limited as 
above on 66 orders, and limited to 
recommendations for denial or ap- 
proval on the other 70 orders. 


After the 136 orders have been in 
the field for 60 days, regional offices 
will be permitted to deny appeals in 
all cases, and to grant appeals in cer- 
tain types of cases. 
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A view in an early pipe foundry, showing vertical casting 


A HISTORY OF PIPING 


M. A. Hasselmann Traces the Development 
of Cast Iron Pipe from “Way Back When” 


T ue HISTORY of cast iron pipe 
is a very mteresting one and is 
an outgrowth of the re-invention of 
gunpowder and the invention of the 
ball-throwing cannon in 1313. An 
entry in the records of the city of 
Ghent for that year reads: “In 
this year was introduced the use 
of bussen in Germany by a monk.” 
A manuscript of the year 1326 
completely describes a gun and its 
operation. 

The technique of casting cannon 
barrels laid the foundation for the 
manufacture of cast iron pipe. The 
stuckhofen, the ancestor of the 
modern blast furnace and indispen- 
sable to the manufacture of iron 
pipe, was developed between 1325 
and 1350, to meet the requirements 
of early cannon manufacture. With 
it came the two-step method of pro- 
cessing iron—melting and fluxing 
the ore and casting it in pigs, then 
using the pigs to make wrought 
iron or remelting and refining them 
to make castings. The first cannon 
barrels were made of slabs of 
wrought iron, hammer welded to- 
gether in several concentric layers. 
As a reinforcement, iron rings were 
shrunk on the barrels (applied hot 
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and expanded and shrinking as 
cooled. ) 

The first cast cannon barrels 
were bronze, although cast iron 
cannon followed soon after, and 
both types were used for centuries 
thereafter. By 1500, casting 
methods were sufficiently refined 
that rifle barrels were cast, al- 
though that practice was _ short- 
lived. 

As early as 1455 a cast iron 
water pipe line was installed at the 
Dillenberg castle in Germany, prob- 
ably from pipe cast during peace- 
ful times by foundries that other- 





Vital to War 


Piping is “man’s greatest trans- 
portation system.” Modern industry 
and our war effort depend upon 
pipe lines ranging in size from the 
big cross-country conveyors of oil. 
gas, and gasoline to the myriad 
small diameter tubing connections 
in, for example, an airplane en- 
gine test cell... . Mr. Hasselmann, 
of Tube Turns, Inc., has set him- 
self the job of writing a history of 
piping. This is the fifth of a group 
of articles appearing in Heating, 
Piping & Air Conditioning. His 
material is expected to be available 
later in book form. 
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wise cast cannon. Fountains erect: 


in Germany in 1562 used cast iro 
pipe, and cast iron water lines we! 
laid at Versailles, France, in 1664 


By 1650 there were foundries 
Germany ignoring ordnancé 


casting fireplace kettles, pipe, par's 


for iron stoves, etc. 


First Pipe Cast Horizontal 


The first cast iron pipe was cas 
in horizontal position, in rather 


short sections, with  octagol 
flanges cast integral at each e 


and with bolt holes cast 


flanges. The connecting bolts wer 
of wrought iron and gaskets wer 


of lead. Horizontal casti: 


flaws on the top side of the pip 


caused by air holes and sand po 


ets. Also, especially in the large 


pipe, the core mold tended | 


making the top of the pipe thinne? 


Eventually the mold was tilted! 
45 deg, the metal poured in at U 
topmost edge, drawing bubble 
impurities to that poi! 


afterward, however, the castilé 


was done vertically. 
Vertical casting was vel 


in England and an Englis!: pate 
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Centrifugal casting of pipe was invented in 1915 


was issued in 1846. The method 
was introduced in America in the 
1850’s by two “imported” English 
craftsmen. 

With vertical casting it was 
logical to put the mold down in a 
pit and the method became known 
as pit casting. It prevailed until 
the use of centrifugal casting be- 
ame extensive, although some pipe 
has always been cast by the hori- 
zontal method. The casting of iron 
soil pipe, which became an industry 
f considerable size during the last 
half of the last century, was done 
horizontally, including the two- 
piece soil pipe. Two pressure pipe 
enterprises, both beginning opera- 


tions in the 1920’s and specializing 


in smaller sizes, used improved 
horizontal casting methods and 
were notably successful. 


Centrifugal Casting 


Centrifugal casting of pipe, us- 
ing a metal mold, was invented in 
1915. The principle involved is to 
rotate the external mold of the pipe 
at high speed and pour in the 
amount of molten metal necessary 
to make the desired thickness of 
pipe, continuing the rotation until 
the metal solidifies. No interior 
ore mold is needed as the metal 
is thrown against the outside mold 
*y centrifugal force and he!d there, 
maintaining a smooth inside sur- 
fae. This centrifugal force also 
“auses air and impurities (lighter) 
‘0 be released inside the pipe, re- 


sulting in a more perfect as well as 
denser metallic structure. Centrif- 
ugally cast pipe is strong though 
light, and accurately formed. 

A later centrifugal casting de- 
velopment involves a sand mold. 

About 10 pipe makers in the 
United States use centrifugal cast- 
ing of one type or another and 
produce about 75 per cent of all 
cast iron pipe by this method. It 
is interesting to note that the cast 
iron pipe industry, which borrowed 
its techniques from the cannon 
makers 500 years ago, is today pay- 
ing back in kind: namely, cen- 
trifugal casting of gun barrels. 


Other Developments 


A significant development was 
that of the bell and spigot joint, 
invented by Thomas Simpson, 
engineer of the Chelsea Water Co. 
of London, in 1785. Simpson sought 
a boltless connection. At that time 
his company was relaying pipe 
originally laid in 1744, the joints 
of which had “perished” (connect- 
ing bolts rusted off.) Possibly he 
consulted the “wisdom of the 
ancients”, for the essence of his 
connection was embodied in many 
of the baked clay, cut stone, and 
terra cotta pipes used 2000 and 
more years before. 

Another significant development 
in the making of cast iron pipe 
was that of the special pipe foun- 
dry. The first of these was built 
in 1834. There has been a constant 
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trend toward specialization and 
mechanization of cast iron pipe 
plants since that time, when the 
simplest of jib cranes, ladles, and 
waterpowered blowers (for the 
forced draft of cupolas and fur- 
naces) were about the only ma- 
chines in a foundry. Today, foun- 
dries have the traveling cranes and 
casting equipment that enables 
regular production of pipe as large 
as 84 in. diameter and 12 ft long. 

Control over the purity of the 
metal or formula has been a con- 
stant development. The first metal- 
A. Kebler, 


who came to a pipe plant at Cin- 


lurgist of record was E. 


cinnati and Newport in 1883. Many 
years later he reminisced: “I 

was probably the first chemist in 
the United States in a plant de- 
voted entirely to the melting of 
iron. In those days the idea of a 
chemist was.ridiculed by other pipe 
foundrymen.” 


Fittings and Joints 


Fittings for large cast iron pipe 
have always been cast iron and 
usually have been cast right along 
with the pipe. Large cast iron fit- 
tings were also used in quantity 
with wood, wrought iron, and steel 
piping. Fittings for the smaller 
cast iron pipe 
been bronze, cast iron, or 


have consistently 
malle- 
able iron. 

In earliest usage flanged-at- 
both-ends cast iron pipe was the 
only kind available. Sections were 
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CAST IRON CONDUITS 
FOR THE ALBANY 4 ATER-1) ORKS, 


WANTED. 


OTICR. is hereby iven, that proposals in tri- 

ting wiil be received by the salecriber, ibe - 

half of the trusiees of the Alhany Water-works, for 

furnisbing by contract, err hundred ton~ of cast iron 

conéerits of & bce of cix imelee iu diameter, three 
(ect in length, aad five-cizhts ef." inch thick. 1 

I Is ere to be accempoicd by two piper 

vesting together. spizot ant Paueed frelon 


cunt 


with an entrance of two inches w= samples of 
casting and must be forwarded to the sub-cri- 
ber try the fira day of May next, ail are to spe- 
he chorusttime at which the above or ary Jess 
f euch conduit: can be eclivered at the city 


the 


cify the 
quantity ¢ 


of Alimuny-. 


By order of the Truaces of the Albany 


Water-works 


JAS. VAN INGEN, Clark. 


Allawry, March 18, 1813. 





———— 


An advertisement which appeared in 

Albany, N. Y., in 1813, and probably 

was the first in the United States to 
mention cast iron pipe 


bolted together with wrought iron 
bolts and gasketed with lead plates. 
After 1800 flanged joints were of- 
ten gasketed with wrought iron 
rings wrapped with yarn that had 
been impregnated with a mixture 
of red lead and white lead. About 
1830 the idea of machining the 
faces of flanges came into being 
and these were gasketed with rub- 
ber, copper, paper, or cement. 
Asbestos packings appeared in the 
latter part of the 1800’s and lami- 
nated metal gaskets became avail- 
able as boiler pressures exceeded 





200 psi. One of the ear- 
liest applications of oxy- 
acetylene and_ electric 
welding was closing the 
connections between 
flanged cast iron pipe. 
The majority of cast 


The iron pipe is bell and 
spigot type, the shape 
and number of locking 


grooves depending upon 
the service involved. 
When first used, seals for 
bell and spigot joints 
were solid lead. Through 
the years many combina- 
1g tions of materials were 

tried, including iron bor- 
ae ings. The present wrapped 
packing of impregnated yarn or 
jute, locked in and protected by 
caulking of lead, is well over 100 
years old. Shredded lead, which 
can be pounded into a solid mass, 
is comparatively recent. 

Threaded bell and spigot cast 
iron pipe connections have been 
used since the second quarter of 
the past century, first on small 
sizes, then on larger sizes as 
threads improved and wrenches 
permitted. Threads were coated 
with red and white lead, eventually 
with special dressings. Today, 
medium size cast iron pipe is avail- 
able with threaded bell connections 
every other joint and with hexagon 
nuts cast in the pipe to facilitate 





Cast iron water mains serving the fountains and palace of Versailles since 1664 
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turning. Threaded plugs (spigo: 
ends only) are sometimes used 
give a better grip to the lead pack 
ing. 


[Drawing of early foundry and 
of centr.fugal casting, courtesy of 
Pipe & Foundry Co. Photo of n 
Versailles courtesy of Cast Iron | 
search Association. Reproduction 
vertisement, courtesy of America 
Iron Pipe Co. Of assistance in 
this installment was the paper, 
of the Cast Iron Pressure Pipe [dus 
in the United States, by H. J. N 
American Cast Iron Pipe Co.] 





Comfortization 
of Airplanes— 
(Concluded from page 517) 
tomatic regulation of temperature: 
within airplane cabins, in conjunc- 
tion with adjustable thermostats 
Numerous automatic safety « 
trols serve particularly to minimix 
the hazards of internal combustior 
heaters. Among them are cutoff 
switches which operate, if there is 
too great a concentration of C0 
thermostatic controls which tur 
the heater off in case of to 


a heat output, and numer 
others. 
+ * + 
The problems of heat and al 


supply for aircraft are stil! 
partly solved. This, however, 
equally true for many other phases 
of airplane design, and the rapi 
advances made during the last f¢ 
years indicate clearly that satis 
factory solutions are in the offing 
The challenge to the ground al 
conditioning engineer does not prt 
marily concern the solution of the 
mechanical problems but rather thé 
need for qualified leadership in & 
tablishing the fundamental ' 
quirements and principles for t's 
child of both ground air « dition- 
ing and aeronautics. Only if 
challenge is met, the comfort 
tion of postwar private and col 
mercial aircraft can enjoy the 


e 
Fy 
,Uun 


: hich 
benefit of the pioneer work whi! 
had to be done in order to mak 

super 


American fighting aircra! 
ior and victorious. 
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“OPEN FOR DISCUSSION™ 


Comment from readers on HPAC’s articles 





Measuring the Flow 
of Fluids 





THE EpITOR— 


May I thank you for having sent 
me the extra copy of Mr. Good- 


man’s article on orifice flow coeffi- . 


ients from your August issue, as 

requested ? 

We expect to use the figures in 
his article in connection with our 
fesign problems involving orifices 
is metering elements. 

I have no comments to offer on 
his material other than to point 


out that the method of presenting 
the design data is a much more 
useful one than is employed in the 
original ASME standards. In this 
respect, may I add my opinion to 
that of others who have felt that 
a correlation of flow coefficients 
which requires a_ trial-and-error 
procedure in design applications is 
rather ineffective? 

The correlation in terms of the 
original Reynolds number is useful 
primarily as a means of correlating 
calibration data; but then, when 
these data are to be used for prob- 
lems in which the rate of flow en- 
ters as an unknown, some method 
of presenting coefficient data such 
as that indicated by Mr. Goodman 
is most certainly in order, as a 
matter of usefulness and common 
sense. You and Mr. Goodman are 
to be complimented on having made 
the material of this article gen- 
erally available—H. B. NOTTAGE, 
assistant project engineer, Pratt & 
Whitney Aircraft. 


Fireplace Called an “Efficient 
Exhaust Fan” 


HE EDITOR— 


In the April HPAC, I noted a 
atement by E. P. Heckel on the 
ditor’s Pages with reference to 
ne use of a fireplace in an attempt 
9 save fuel oil and his conclusion 
lat its use increases rather than 
‘duces oi] consumption. 
In the first place, I wish to state 
lat Iam not a heating engineer, 
xtept insofar as the information 
have acquired by reading your 
‘’gazine for several years, but I 
‘eve Mr. Heckel’s statement 
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should be qualified somewhat, al- 
though I would not question it for 
the particular case it is indicated 
he investigated. 


In my home I feel that consider- 
able oil was saved by the use of 
the fireplace, although I am ready 
to agree with Mr. Heckel that the 
ordinary fireplace is a fairly effi- 
cient “exhaust fan” and we all 
know that as a heating unit it is 
very inefficient. Nevertheless, I 
think that Mr. Heckel will concede 
that as long as the fireplace is in 


operation, heat is discharged into 
the room rather than being drawn 
out of it. 

In my case, one-fifth of the 1942- 
43 heating season was over before 
I obtained a blank to fill out for 
oil rationing. We spent a 
many uncomfortable evenings dur- 
ing this period trying to conserve 
oil because we did not know what 
our allowance would be. After we 
obtained our ration coupons and 
knew that our cut under the pre- 
ceding year’s consumption amounted 
to 27 per cent, we were able to 
determine upon a program that 
would enable us to live in comfort 
and still not use more than our 
allotment of fuel oil. 


gon d 


We used the fireplace almost con- 
stantly during the cold weather, 
burning wood that was purchased 
for the purpose and, in our case, 
I feel confident that the use of the 
fireplace did decrease our oil con- 
sumption. 


Our fireplace is on the north side 
of the living room and the thermo- 
stat is on the west side, a consider- 
able distance from the fireplace. 
My observation is that with a rea- 
sonable fire in the fireplace, the oil 
furnace would not cut in nearly as 
often as it would without the fire- 
place in operation. We got through 
the winter very nicely by setting 
the thermostat at 70 F for day and 
evening use and using the night 
control at 50 F from approximately 












10 p.m. until 6 a.m. Naturally, it 
was necessary for us to keep some 
rooms closed off entirely and one 
of the two bedrooms closed off dur- 
ing the day in order to keep our 
oil consumption down to the proper 
limit. The other bedroom was 
heated constantly on account of its 
being occupied by a person 83 years 
old. The furnace is the usual type 
of oil furnace with forced warm 
air circulation.—R. C. Faris, The 
Equitable Powder Mfg. Co. 


THE EpDITOR— 


The comment from R. C. Faris 
is much appreciated. I am pleased 
to qualify my opinion and that of 
many others per the following: 

A fireplace is primarily a single 
room heating unit, its heating 
effect being almost entirely de- 
pendent upon radiant heat emis- 
sion. The cheerfulness and comfort 
to vecnpants produced by the burn- 
ing fuel is generally accepted and 
not here contradicted. It is, never- 
theless, a very inefficient method of 
heating when considered in rela- 
tion to the negative effect it pro- 
duces in other rooms and the rest 
of the house. 

Invariably, the occupants of the 
room having a conventional type 
fireplace in operation are subjected 
to various cold drafts, emanating 
from the inward leakage of out- 
side air around windows, down 
staircases, from the entrance hall, 
etc. That air motion represents 
the draft produced by air exhaust 
effect of the fireplace stack, and 
toward which the air is rushing. 
A certain volume of this air is 
necessary and is gainfully used to 
support combustion of the fuel, but 
much of it passes over and around 
the burning fuel only to escape 
with the smoke and flue gases, up 
the stack to the atmosphere. Thus, 
the normally experienced infiltra- 
tion of outside air into the house 
is materially increased. This in- 
crease is in proportion to the fire- 
place and stack exhaust effect, 
which in turn varies with the type 
and kind of fuel burned and the 
rate of burning. Quick burning 
wood, which is most often used, 
requires considerably more air to 
support combustion than some of 
the other fuels, and obviously pro- 
duces a greater air exhaust effect. 

Of course, even though a fire- 
place is not in operation and the 
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flue damper is tightly closed, we 
still can count on having some air 
infiltration. We try to hold this 
factor down to a minimum by 
weatherstripping of outside win- 
dows and doors, and calking of 
windows and door frames; and we 
do many other things which we 
hope will prevent or minimize the 





“Mr. Chairman” 


Toward the end of every well- 
run engineering meeting, there is 
time set aside for questions and an- 
swers, and discussions from mem- 
bers of the audience. The editors 
of HPAC follow the same proce- 
dure in print; certain pages are 
regularly devoted to comment from 
readers on articles which have 
been published in our pages. Our 
readers are invited—in fact, they 
are requested—to discuss the arti- 
cles or parts of articles which par- 
ticularly interest them. Frequent- 
ly, such comments are as widely 
read as the articles which inspired 
them. . . . HPAC’s editors, our 
readers, and the authors of arti- 
cles published in our pages, will 
welcome your views and opinions 
on the subjects treated each month. 
Address them to The Editor, Heat- 
ing, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2, II. 











inward cold air leakage, mindful 
of the fact that it calls for energy 
that must be supplied in the form 
of heat after such air enters the 
house and which, obviously, affects 
the fuel consumption. 

When a normal infiltration value 
is increased from, say, 100 cfm to 
from 500 to 600 cfm, as is fre- 
quently the case when a fireplace 
is put into operation in an average 
home, it very definitely effects an 
increase in fuel oil consumption 
because of that added heating load. 
An idea of what this added infiltra- 
tion load represents may be shown 
as follows: 

First, to heat the normal infiltra- 
tion of air, estimated at approxi- 
mately 100 cfm, from 0 F to 70 F 
room temperature, requires some 
7500 Btu per hr. 

Second, when a fireplace is in 
operation, the infiltration value is 
increased to approximately 500 cfm, 
under the same outside condition of 
0 F. We may be content to let the 
rest of the house drop from 70 to 
60 F temperature. The heating of 
500 cfm from 0 to 60 F will de 
mand some 32,000 Btu per hr. 

The difference of some 24,500 
Btu per hr represents the added 
heating load due oniy to the in- 
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HECKEL, E. P. Heckel & Associates 


creased infiltration. Against {his 
we could apply a slight credit ue 
to the somewhat reduced trans: jis. 
sion losses that theoretically w: uld 
result from the reduced temp: ra- 
ture difference between outside ang 
inside conditions, with a crop 
in house temperature from 7! t 
60 F. However, such credit would 
be insignificant and may be ne. 
glected here. 

With fuel oil used of 140,000 Bty 
per gal heat value, and assuming a 
70 per cent fuel burning efficiency 
this added load represents an in- 
crease in oil consumption of 0.25 
gal per hr for the conditions stated 
Fortunately, we do not always have 
the stated extreme temperature 
difference requiring 0.25 gal per 
hr. However, if we consider a 30 F 
difference as more nearly a winter 
normal, instead of 60 F differen: 
the excess fuel consumption wou 
be reduced to 0.125 gal per hr, sti 
a sizable item. 

Mindful of the fact that we « 
love a fireplace and to ask its dis 
continuance at any time woul! 
strike a discordant note, neverthe 
less it is my opinion that for eco 
omy of fuel oil, the operation 
the conventional type fireplace : 
a snare and a delusion. — FE. f 
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Member of HPAC’s board of cor- 
sulting & contributing editors. 





TEXAS PIPE LINE 
APPROVED 


The War Production Board's ap 
proval of construction of a new pip 


line from Midland to Corsicana 
Texas, will provide a much-needed 
additional outlet for the oil of th 


rich West Texas-New Mexico Per 
mian basin, “last known area 
which U. S. crude oil production ca 
be substantially increased,” Petroleum 
Administrator for War Harold | 
Ickes said last month. 

The new pipe line will carry 42. 
barrels of crude oil daily from ™ 
Seminole and adjacent produc 
fields to connecting pipe li: 
serve refineries on the Gulf coast 





EXPANDS 
Narowetz Heating & Ventilat 
Co., one of the four “co-adventir 


ers” on the big Dodge-Chicago Plo 
Division of Chrysler Corp. job 
marked the 40th anniversary of ™ 
firm’s founding by moving /cst month 
into expanded office facilitics a 112 
Washington Blvd., Chicago 
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A. J. Offner 


? ASHVE 50th Anniversary 


T ue FIFTIETH Annual Meeting of the ASHVE will be 
held at the Hotel Pennsylvania, New York, N. Y., Jan- 
uary 31, February 1 and 2, 1944, and the Officers and 
Members of the New York Chapter want to extend a 
hearty welcome to their fellow members and invite all 
members of the Society to join in making this occasion 
an outstanding event and a fitting climax to 50 years of 
service. 

The meeting theme will be The Past, The Present, The 
Future, and every technical session will have a paper 
of special significance according to plans being developed 
by the Meetings Committee. Watch for later announce- 
ments giving full details of the program. 
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W. E. Heibel A, E. Stacey, Jr. R. A. Wasson C. S. Koehler 
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U nore PRESENT conditions it is 
necessary to make every owner and 
operator of a heating plant con- 
scious of the need of fuel conserva- 
tion and every heating engineer 
should enlist in the current cam- 
paign to advise people how they 
ean be as comfortable as possible 
as we enter the next heating sea- 
son. 
















CONSERVATION PROGRAM 
ANNOUNCED 
The United States Government is 
sponsoring a broad program to save 
such critical resources as man- 
power, materials, equipment, and 
fuels through conservation of cox], 











petroleum products, _ electricity, 
gas, water, communications, and 
transportation. 






This program, which will start 
about September 15, calls for vol- 
untary action by the public and by 
industry to make important sav- 
ings in the domestic and commer- 
cial use of these critical resources. 
It has the support of the War Pro- 
duction Board, Solid Fuels Admin- 
istration, the Office of Defense 
Transportation, Petroleum Admin- 
istration for War, and the Office of 
War Information, and is being 
carried forward by all the indus- 
tries concerned. 

With the war approaching a de- 
cisive stage, the need for conserva- 
tion has become more urgent than 
ever before. A comprehensive pro- 
gram of information linking all 
phases together will be carried on 
by the government, and the indus- 
tries themselves will conduct na- 
tional and local campaigns explain- 
ing in detail exactly what each in- 
dividual can do to conserve critical 
resources. 


are 


sant © Setern, Caton 
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Less Fuel vs. Comfort 


By M. F. Blankin, President 


American Society of Heating & Ventilating Engineers 


It is possible to release hundreds 
of thousands of railroad cars and 
trucks now transporting fuel, for 
other services, if the cooperation 
and interest of every fuel user in 
eliminating waste, can be obtained. 
Actually by making a saving of 
only 3 per cent of all the coal used 
for heating purposes we will need 
108,000 carloads less. 

Throughout the summer, gov- 
ernment sponsored campaigns in 
the press and over the radio have 
urged (1) “Order Coal now”; (2) 
“Order Fuel Oil Today”; (3) 
“Winter Proof Your Home.” Con- 
servation is the order today and a 
program to save such critical re- 
sources as fuel, is now under way 
and public attention will be focused 
on this matter throughout the 
month of October. 

The Society’s War Service Com- 
mittee has already urged Society 
members to support the govern- 
ment’s Fuel Conservation Pro- 
grams to the fullest extent and has 
suggested to ASHVE members that 
they tell how “an important amount 
of fuel can be saved by increasing 
the efficiency of the boiler or fur- 
nace as a heat conversion plant 
and by increasing the efficiency of 
the building as a structure that 
will retain the heat supplied to it.” 

For the present heating season 
estimates of the fuel supply indi- 
cate that less oil and coal will be 
available, therefore, the problem of 
generating and utilizing the heat 
must be accomplished with the 
greatest efficiency in order to ob- 
tain reasonable comfort. 

It may be a surprise to learn 
that fuels used for residential 
heating purposes rank according to 
their importance in the United 
States: Bituminous coal 36.85 per 
cent; Wood 22.73 per cent; Anthra- 
cite 13.43 per cent; Gas 11.32 per 
cent; Fuel Oil 10.05 per cent; 
Coke 4.47 per cent and all others 
1.15 per cent. 

In the six New England States 
fuel oil is first, with wood second; 
in the three Middle Atlantic States 
anthracite is first; and in nine 
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South Atlantic States wood is first 
in four states, anthracite in two 
states and bituminous in three 
states; in the North Central 
States bituminous coal is first in 
12 states and in eight South Cen- 
tral States wood is first in six 
states, bituminous coal in two and 
gas in one; in the Mountain States 
bituminous coal is first in six states 
and wood in two, while on the 
Pacific Coast gas and wood are 
first, according to figures compiled 
in 1940 by the Fuel and Utilities 
Branch of the Office of Civilian 
Supply. 

The real enemies of fuel con- 
servation and comfort are (1) low 
heating plant efficiency, (2) im- 
proper operation, and (3) poor 
building construction. The far- 
sighted owner has taken steps to 
correct some of these conditions 
during the summer, when the heat- 
ing plant was shut down, but con- 
stant attention to improving the 
operating efficiency and keeping it 
at the peak is equally important 
during the heating season. 

An efficient responsive heat 
generator in the basement is, of 
course, extremely important—and 
it should be kept in good condition 
so that it will last a long time 
and so that it will perform with the 
highest efficiency of which it is 
capable. It should be connected to 
a chimney of adequate size and 
height, which will handle the vol- 
ume of gases leaving the boiler 
or furnace, and will provide draft 
of sufficient intensity to draw the 
gases of combustion into the chim- 
ney overcoming the resistance of 
the heating unit and the fuel bed. 


It should be examined before 
anything else is done and together 
with the connections from the heat- 
ing unit, should be put in first 
class condition. Without an ade- 
quate chimney, particularly when 
burning solid fuel, coal will be lost 
through excessive shaking of 
grates in attempting to get the 
fuel to burn, and the fire will in 
general be unresponsive to the 
damper controls. Have the chimney 
fixed to save fuel! 

In certain cases heating surface 
can very readily be added to the 
boiler in the form of “pancake sec- 
tions.” This applies chiefly to 
round boilers that are assembled 
with less than three sections above 
the fire-pot. The saving in fuel 
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made by adding heating surface 
will yield dividends every year in 
the future. 

Attention should also be given 
to the possibility of reducing the 
heat loss from the boiler or fur- 
nace. The heat loss may amount 
to only a few per cent when the 
appliance is operating at rated out- 
put, but may be large, for instance, 
in uninsulated steam boilers when 
operating at low rates. A good 
rule is that the insulation should 
at least be equivalent to 14 inch 
of asbestos. 

Warped, cracked, or loose clean- 
out doors are a source of heat loss. 
Sometimes rust accumulations on 
door frames or on door surfaces 
prevent proper closing. Cold air 
leaking into flues cools the gases 
of combustion and carries heat out 
through the chimney. 

Ashpit doors and ashpit dampers 
should be tight when closed in 
order to obtain good control of the 
fire when burning solid fuel. It is 
well worth while to close all open- 
ings through which air can leak 
into the ashpit; in order that the 
inlet air and fire may be properly 
controlled by the draft door or 
damper. 

Damper controls and regulators 
which operate dampers are very 
effective fuel savers. They should 
be in adjustment and be connected 
by the proper length of damper 
rods. Many owners fail to take 
advantage of the controls with 
which the heating unit is already 
equipped. 

The value of clean heating sur- 
face is freely admitted, but few 
owners take the trouble to clean 
the flues unless the boiler begins 
to smoke through the fire door. It 
is a good rule to inspect the flues 
periodically at intervals depend- 
ing on the type of fuel being 
burned and to brush or scrape the 
surfaces clean when necessary. 

With reference to ashpits in 
appliances burning solid fuel, it 
is important that ashes should 
never be allowed to accumulate 
under the grate to the extent which 
might prevent air from reaching 
the grates. Grates are “air cooled,” 
and if the air from the ashpit can- 
not reach all parts of the grates, 
they will burn out, warp, or grow 
in length. 

Periodic inspection of the heat- 
ing apparatus should include an 
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inspection of motors, blowers, c..n- 
trois and other moving parts to 
determine whether lubrication or 
adjustment is necessary. Mid win. 
ter repairs are always inconvenient 
and bring discomfort. 

All steam and hot water heat ing 
plants should be carefully checked 
and placed in the most efficient 
operating condition. Where pos. 
sible steam plants may be mod- 
ernized by installation of new radia- 
tor air valves and main vents, re- 
packing radiator valves to prevent 
steam leaks. Vacuum vents on hand- 
fired installations will save fuel 
Safety valves should be checked 
water feeders should be overhauled 
or installed if lacking because pro- 
tection of existing equipment is as 
important as fuel saving. On larger 
systems traps should be checked 
and leaking ones repaired, pumps 
overhauled or installed so that al 
water of condensation will be re- 
turned to the boiler. Many systems 
are operating today using 100 per 
cent make-up water. 

Hot water systems can also be 
completely modernized; a circulator 
will often convert a sluggish circu- 
lating system into an efficient one 
The safety valve and expansio 
tank should be checked and placed 
in safe operating condition. Where 
a system is automatically fired the 
boiler limit control should be se 
at the lowest temperature consist- 
ent with the design temperature or 
the Btu heat emission rate. 

During the past heating seaso! 
solid fuel has not always been 
available in the size to which the 
owner has become accustomed 
This has been true particularly 1 
anthracite burning areas wher 
many customers have been ask 
to substitute a different size « 
anthracite or coke in place of the 
size which they have been usitf 
for years. With proper instruction 
on method of handling the fir, 
substitution can usually be made 
successfully. A change to small 
size of anthracite will require th# 
more draft be provided (in other 
words, the dampers should be s# 
to obtain more draft over the {ve 
and to admit more air into th 
ashpit). 

The furnace grate area and th 
depth to which the coal is fre 
are the two governing factors ™ 
the selection of size of coal. Co 
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manufacturer of the boiler or fur- 
nace, or your coal dealer for the 
proper size and kind of fuel to be 
used. Do not wet the coal before 
purning it. Garbage or rubbish 
should not be burned in the heat- 
ing system. 

Leave from two to three inches 
of ashes on the grate at all times 
for protection against excessive 
heat and to prevent unburned coal 
falling through. Coal should be 
heaped as much as possible against 
the rear or side walls of the fire- 
box so that a portion of the glow- 
ing fuel is always left exposed to 
ignite the gases. Keep the fire- 
pox filled to a level with the bot- 
tom of the firing door. Avoid pok- 
ing or punching holes in the fire. 


After fire is started the damper 
in the smoke pipe should be partly 
closed, depending on draft condi- 
tions. Control the fire with the 
check damper in the smoke pipe 
and the ashpit damper. For mod- 
erate heating requirements, open 
check damper wide and close ash- 
pit damper. As additional heat is 
required close check damper par- 
tially or fully and open ashpit 
damper similarly. The damper in 
the fire door should be slightly 
open at all times. Do not leave fire 
door open as this wastes coal. The 
ashpit doors and draft slide should 
fit tightly. 

Do not shake the fire unneces- 
sarily. Stop shaking when the first 
red glow appears in the ashpit. 

For the proper operation of an 
automatic coal stoker, oil burning 
unit, or gas-fired plant, follow the 
detailed directions of the manufac- 
turer or utility. 






































In Bulletin 20 entitled, Conserva- 
tion of Fuel, by Rowley, Jordan 
and Lund, just published by the 
Engineering Experiment Station, 
University of Minnesota, a Sum- 
mary of Fuel Conservation Methods 
is given which can be used profit- 
ably by the owner and operator of 


4 heating plant and is quoted as 
follows: 











FUEL CONSERVATION METHODS 






—— 


Insulation of Walls and Ceilings 


1. Application of insulation to the 
ceiling of the top floor will save from 


10 to 20 per cent of the yearly fuel 
costs, 








2. Application of insulation to 
ple of a residence will save from 10 
‘0 20 per cent of the yearly fuel cost. 






3. Application of insulation to 
walls and top floor ceilings will result 
in an increase in the inside wall and 
ceiling surface temperatures. This 
will result in increased comfort and 
decreased fuel costs. 


II.—Storm Windows and Storm Doors 


4. Application of storm windows 
and storm doors will result in a fuel 
saving of 10 to 25 per cent. 


5. Application of storm windows 
will raise the inside window surface 
temperature and thus result in in- 
creased comfort and increased fuel 
savings. 


6. Application of storm windows 
will permit the maintenance of higher 
relative humidities inside the struc- 
ture without condensation of moisture 
and formation of frost on window 
surfaces. 


III—Air Leakage 

7. The installation of weatherstrip- 
ping to doors and windows will result 
in fuel savings of 5 to 10 per cent. 

8. All windows and doors should be 
kept closed except to maintain a mini- 
mum of ventilaticn. 

9. If heat is reduced or shut off en- 
tirely from bedrooms, storage rooms, 
ete., door cracks, leading to these 
rooms should be plugged in order to 
prevent drafts of cold air from enter- 
ing the remainder of the house. 


10. All fireplace dampers should be 
tight fitting and maintained closed 
during the heating season except 
when in use. 


11. All doors leading from heated 
portions of the house to unheated attic 
spaces should be well sealed to pre- 
vent leakage of cold air. 


12. Over a period of years there 
may be a separation of the window 
and door frames from the exterior 
building materials because of con- 
tinual expansion and contraction of 
these frames and materials when sub- 
jected to varying temperatures. Air 
leakage through such cracks may be 
largely eliminated by filling, or, as is 
commonly termed, “calking” these 
cracks and crevices. 


13. Air leakage through cracks be- 
tween the upper and lower sashes of 
a window may be eliminated by the 
application of a piece of cellulose tape 
to joints. 

14. The air leakage into basement 
areas should be reduced to a minimum 
so that the heat escaping from the 
heating plant is put to good usage in 
eliminating cold floors above the base- 
ment. All broken basement windows 
should be repaired and all cracks 
should be well calked. 


1V—Steam and Hot Water Heating 
Systems 


15. For highest efficiency all steam 
and hot water piping should be quick- 
ly freed of air during operation and 
completely filled with steam or hot 
water. 
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COAL USERS, ATTENTION 

Harold L. Ickes, Solid Fuels Ad- 
ministrator, declared on September 
18 that every coal consumer in the 
United States will find it necessary 
to cut his usual fuel consumption 
during the forthcoming season to 
insure enough coal for war indus- 
tries, to avoid personal discomfort 
from lack of heat during the win- 
ter, and to provide for possible 
shipments to the Army in liberated 
territory. 

There are many definite ways by 
which coal can be saved, Mr. Ickes 
said, and if every consumer will 
constitute himself a conservation 
committee of one we may have 
enough coal to operate all our 
plants, send what is needed to our 
armies in conquered lands, and at 
the same time avoid any actual 
distress in our homes and schools 
and churches because of lack of 
coal. 

Conservation, however, cannot be 
limited merely to saving coal used 
in domestic heating, the Adminis- 
trator said, indicating that saving 
must be effected all along the line 
—by the railroads, power plants, 
and miscellaneous industries. 











16. Any steam or hot water pipes 
which are not actually used to aid in 
heating rooms should be well insu- 
lated. 

17. Any radiators which are not in 
use either should be covered or the 
lines leading to them should be dis- 
connected. 

18. Any objects which shield radia- 
tors such as drapes and curtains, 
magazines, cabinets, ete., should be re- 
moved in order to obtain the maxi- 
mum output from the radiators. 

19. Any collection of dirt between 
the sections or fins of radiators or 
convectors should be removed to ob- 
tain maximum radiator efficiency. 

20. For maximum efficiency, radia- 
tors should not be covered with a 
coating of bronze or aluminum paint. 
The radiator efficiency may be im- 
proved as much as 10 per cent by the 
application of ordinary oil paints, 
preferably of a dark color. 

21. Some fuel saving may result 
and some increase in radiator effici- 
ency may be experienced if a surface 
of high reflectivity is placed behind 
each radiator. Much of the heat 
which normally would be absorbed by 
the surface of the wall back of the 
radiator would then be reflected into 
the room. 

22. If a forced circulation hot 
water heating system is used, the 
motor bearings of the water pump 
should be oiled at least once each 
season. 

23. Any insulation missing from 
the boiler covering should be replaced 
to reduce the loss of heat from the 
boiler to the basement. 
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24. All flue surfaces should be 
cleaned periodically, preferably with 
wire brushes and a vacuum cleaner. 
Collections of soot on the flue surfaces 
may reduce the efficiency of the heat- 
ing plant as much as 5 per cent. 


V—Warm Air Heating Systems 


25. The air filters of a forced air 
heating system should be either 
cleaned or replaced at least once each 
year or more often if necessary. 

26. With both gravity and forced 
air heating systems all the joints in 
both the supply and return air ducts 
should be sealed with strips of as- 
bestos or made tight in some other 
approved fashion. However, the entire 
duct work should not be covered with 
a layer of asbestos paper as the 
change in color and nature of the sur- 
face when covered with paper will in- 
crease instead of decrease the loss of 
heat from the ducts. 

27. All supply and return air regis- 
ters and grilles in both gravity warm 
air and forced air heating systems 
should be open and unobstructed. In 
no case, should furniture, rugs, or 
other articles be allowed to prevent 
the free flow of air through these 
openings. 

28. With a forced air heating sys- 
tem, additional heat is required if out- 
door ventilation air is taken into the 
unit and distributed throughout the 
house. The most economical operation 
of the heating plant will be obtained 
when the introduction of outdoor air is 
entirely eliminated and all air pass- 
ing through the heating unit is 100 
per cent recirculated from the room. 

29. In gravity warm air heating 
systems all return air ducts should be 
insulated from any high temperature 
source of heat. If this is not done, the 
air returning to the furnace will be 
heated before reaching the furnace 
and this will reduce the ability of the 
system to circulate air by gravity. 


30. If a cast iron furnace is used in 
conjunction with a gravity warm air 
heating system, the joints between 
the castings of the furnace should be 
reset and recemented every three or 
four years by a reputable heating con- 
tractor. 

31. The motor and blower bearings 
of a forced air heating system should 
be oiled at least once each heating 
season. 

32. The flues and heating surfaces 
of any air heating system should be 
cleaned of all soot periodically to 
maintain highest efficiency. A deposit 
of soot on such heating surfaces may 
reduce the overall efficiency of the 
heating plant as much as 5 per cent. 


VI—Domestic Hot Water 


33. A hot water storage tank 
should be thoroughly insulated to re- 
duce the loss of heat from the hot 
water in the tank to the surrounding 
air. 

34. All leaky hot water faucets 
should be repaired to eliminate this 
waste of both water and heat. 
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35. If it is found necessary to al- 
low water to run during cold weather 
to prevent freezing of piping, this de- 
fect in the piping system should be 
repaired. The application of insula- 
tion at the correct points will usually 
eliminate the necessity of running the 
water. 


36. The amount of fuel required for 
heating domestic hot water may be 
reduced by heating only during morn- 
ing and evening hours and never heat- 
ing water above a temperature of 
140 F. 


Vil—Maintenance of Correct Tem- 
perature Within the Heated 
Structure 


37. Appreciable savings in fuel may 
be effected by the maintenance of the 
lowest practical temperatures within 
the heated structure. It is usually 
possible to maintain much lower tem- 
peratures during the night time hours 
than during the day time hours to 
effect even further savings. 


38. Reduce or turn off completely 
all heat supplied to unoccupied spaces. 
If there is any danger of damage by 
freezing in such cases, maintain the 
temperature slightly above freezing 
at all times. In the case of radiators 
in unoccupied spaces, the simplest 
means of shutting them off without 
causing damage to the radiators or 
the piping is to cover them. 


39. If a structure is to be unoccu- 
pied for several days, the temperature 
may be reduced to 45 or 50 F. It 
should be kept in mind that if the 
temperature is reduced much lower 
than this, there may be some damage 
by freezing of pipes in walls or of 
plumbing because the temperatures to 
which such pipes are exposed would 
be somewhere between the indoor 
temperature and the outdoor tempera- 
ture. 


40. Install thermostatic control, if 
possible, to prevent overheating and 
a consequent waste of fuel. 


Vill—Combustion Efficiency 


41. If automatic fuel is being used 
in the heating installation, the per- 
centage of carbon dioxide in the flue 
gases should be checked by a reput- 
able heating contractor in order to 
ascertain whether the fuel is being 
fired with maximum efficiency. In ad- 
dition, the chimney draft and the 
stack temperature should also be 
checked. For best results, all of these 
determinations should be made by in- 
struments as it is virtually impossible 
to determine the correct setting for 
firing a fuel by any other means. 

42. All heating installations firing 
automatic fuel should be equipped 
with automatic draft regulators in 
the stack for maximum efficiency. 
Without such a device it is impossible 
to set any installation for maximum 
efficiency under all conditions as the 
stack draft will vary considerably 
with changes in outdoor temperature 
and wind velocity. 


43. The fuel input to an automat 
heating installation should be ag. 
justed to the lowest practical ‘aly 
which will satisfy the heating rec ire. 
ments during the coldest weather cop. 
ditions. 


44. If the heating surface of ; 
boiler or furnace is insufficient to sai. 
isfy the maximum heating requir 
ments and still maintain reasona)); 
efficiency, it may be possible to ;: 
crease the heating efficiency of th 
installation by the use of a fuel saver 

45. If hand-firing of coal is used 
the heating installation, care shou) 
be taken that the methods of firing 
are those which will result in a mir 
mum waste of fuel. 


1X—General 


46. A minimum loss of hex 
through windows will result if 4) 
shades and drapes are fully draw 
during the evening and night hour 
and if the shades are half drawn dur 
ing the day hours. Drawing of shad 
and curtains will not only result in: 
reduction in heat loss through th 
windows but will also raise the ave 
age surface temperature of the roon 
and thus result in a greater feeling « 
warmth to the occupants for the san 
temperature conditions within 
room. 

47. A considerable saving of fu 
may result if all windows are kep 
closed during the night hours. Fr 
the standpoint of actual ventilati 
requirements, there is sufficient leak 
age of air from the outside of th 
house to the inside of the house t 
take care of any needs from a health 
standpoint. The necessity of opening 
windows in bedrooms during night 
hours is principally psychological. The 
only time when opening of window 
in a residence during winter months 
is truly justified is for the elimination 
of odors. 

48. Some rooms which are heate 
during normal times and which hav 
very high heat losses may have the 
heat cut off for the duration of the 
war without any undue discomfort 
For example, heated garages are ' 
luxury, as the amount of fuel 
quired to heat the average garage 
even when attached to the house, * 
great in comparison with the %& 
vantages gained. Sunrooms are 4 
usually very difficult to heat becaus 
of the excessive glass areas. The 
heat supplied to such rooms may 0!" 
be entirely disconnected or greatly ™ 
duced without any undue discomio™ 

From all of the evidence ava 
able it is clear that large qual” 
ties of fuel can be saved during 
the coming winter, and it is the 
patriotic duty of every Societ 
member to render outstanding 0! 
lic service in his community ™ 
advocating fuel conservatio: ™ 
both the industrial and residet" 
fields. 
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A proposal has been made to all 
Local Chapters of the Society that 
October Meetings be devoted to a 
discussion of Fuel Conservation 
and in a President’s Memorandum 
to Chapter Officers it was sug- 
gested that a program be prepared 
which would deal mainly with the 
proper functioning of the heating 
plant, because it consumes the fuel 
and its efficiency is of paramount 
importance in fuel saving. 

This fact will be apparent when 
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—TO SAVE FUEL. 
(1) Fuel costs you money. 
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FURNACE ROOM. 










Outline of Meeting to be sponsored by Local Chapters of the 
AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
Prepared by War Service Committee 


First Speaker—10 Minutes 


(A) FUEL AS A VITAL WAR SUPPLY 
(1) Petroleum: Amount of gasoline needed for mass ; Lf & 
bombing raids, tanks, jeeps, combat cars; Our (3) Check air supply and air controls. This includes 
; breeching and stacks, ash pit and fire doors, damp- 


seven ocean Navy is oil burning, etc. 
ers and fans. 


and tanker transportation and pipe lines must 
fill military requirements first. 


(2) Gas: Used by busy war industries. Materials and 
manpower problems in the gas industry. 


(3) Coal: Mining manpower must be conserved. Rail- 
road transportation is critical. 
and trucks,—and manpower—for delivering coal 

Supply to Allies and con- 


Second Speaker—15 Minutes 
(B) WHY IT IS GOOD BUSINESS—WAR OR NO WAR 


(2) You are throwing your money away if you waste 


(3) Size of the possible savings you can make. (For 
example, 14 per cent steam saving by using tem- 
perature control and investment paid off in 4.7 
years, according to survey of 36 installations by 
National District Heating Association . 


Efficient operation is the No. 1 item of postwar 
planning for any business, according to numer- 
Competition will be keen after 


Economical use of fuel oil enforced by rationing. 
Apply the same thinking that a fuel oil consumer 
must use to other fuels as well. 


Third Speaker—20 Minutes 
©) CONSERVATION OF FUEL IN THE BOILER OR 


(1) Adjust firing practices and methods to the fuel 
used. Since it may not be possible to secure just 
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it is realized that 28 per cent of 
the dwelling units in the United 
States were built prior to 1899, 38 
per cent during the period 1900 to 
1919; 25 per cent between 1920 
and 1929, and 7 per cent between 
1930 and 1940. 

Fuel must be saved this year 
and if the efforts of Society mem- 
bers can be instrumental in hav- 
ing people act to correct the vari- 
ous faults in their heating systems 
and take all necessary steps to re- 


Fuel Conservation 





plants. 


ASHVE Sponsors Fuel Conservation Program 


duce heat losses by the use of storm 
sash, insulation, weatherstripping, 
etc., a very important contribution 
to the war program can be made. 
To assist Society members in 
their support of the government 
sponsored fuel conservation cam- 
paigns, the War Service Commit- 
tee has prepared an outline of a 
meeting, which might be sponsored 
by Local Chapters of the Society as 
follows: 


the kind and size of coal wanted this year, this 
factor is especially important in 
Keep all fires clean. 


coal burning 


(2) Check condition and operation of oil burner, gas 


burner, stoker or grates. Check the condition of 
the boiler and furnace. 


Keep all heat transfer 


surfaces clean. 


Railroad 


Excess air is the most common 


cause of heat waste up the chimney. 


— 
— 
_—— 


Gasoline, tires 


Check boiler room 
gages, meters, etc. 


instruments, thermometers, 


(5) Utilize waste heat for heating the building or hot 
water wherever possible. 


(6) Utilizing all steam in the plant, starting to bank 
fires earlier toward the end of the day’s run. 


Fourth Speaker—20 Minutes 


(D) HOW YOU CAN SAVE FUEL “UPSTAIRS.” 
(1) Assuming the heat value of the fuel has been 


(4) Wood: Supply available and areas of utilization 
of wood and waste products. 


efficiently transferred to the steam, water, or air 
which conveys the heat to where it is needed, 
that heat can still be wasted from the building. 


(2) Condition of the building itself—insulation, storm 


sash, weatherstripping, calking, etc. 
ventilators to attic and sub floor spaces in private 
dwellings. 


. . Give level? 


(3) Too high temperatures carried? 
too early or off too late? 
tion in the building, requiring overheating some 
spaces before others are at a minimum comfort 

Unnecessary spaces heated? 


Close off 


Heat turned on 
Uneven heat distribu- 


(4) Condition of the heating system. The piping or 


ducts. 


Radiation properly installed? 


Fifth Speaker—15 Minutes 


(E) HOW WE SAVED FUEL AT THE “ABC BUILD- 


ING.” 


(1) What we did to the building. 


(2) What we did to the heating system. 


(3) How we changed our operating methods. 
(4) How much fuel we save in a year. 


(5) The fuel saving in dollars or per cent of heating 


cost. 





Questions and discussion from the audience. 


The function of a heating plant 
is not to warm the occupant of a 
room but to provide an environ- 
ment in which the human body can 
lose or get rid of the heat which 
is generated within. To be able 
to lose heat exactly as fast as it 
is produced is an absolute neces- 
sity because otherwise the tempera- 
ture of the body would rise and 
the normal processes and activi- 
ties going on within the body 
would be hindered. 

Human beings cannot store heat 
because the body temperature can- 
not be permitted to rise. It would 
be wonderful if it were possible 
to soak up heat all summer and 
‘use it as reserve heat supply in 
winter, but unfortunately the body 
temperature has to be maintained 
at 98.6 F at all times. A tempera- 
ture rise of one degree will send 
a man to bed. A two-degree rise 
will send him to the doctor. A four 
or more degree rise may send him 
to the undertaker. The limit is 106 
to 108 F, beyond which life cannot 
survive. 

This 98.6 F temperature is in- 
teresting. Whether humans live in 
the Arctic or in Africa, there is no 
variation in this normal body 
temperature. 

The human body and the heat- 
ing plant have many points of 
similarity. 

The fuels which are used in heat- 
ing appliances consist of carbon, 
hydrogen, and combinations of 
them which we call hydro-carbons. 
In order to burn, these elements 
must combine with oxygen and, if 
enough oxygen is available and 
combustion is completed, the prod- 
ucts will be water vapor and car- 
bon dioxide. 

Food taken into the body is 
composed of carbon and hydrogen 
as combustibles and other chemical 
elements, It has a heat value which 
is getierally expressed in heat units 
(calories in the metric system and 
British thermal units in the Eng- 
lish system). When the digestive 
and assimilative processes are com- 
plete the food is converted into 
body tissues which are oxidized 
(burned) to water vapor and car- 
bon dioxide. The carbon dioxide 
is carried to the lungs to be ex- 
pelled from the system. 

Just as fuel burning in a heating 





*Outline of talk areonree for organiza- 
tions interested in Fuel Conservation, 
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How to Save Fuel and 
Keep Comfortable’ 


appliance gives off heat, so does 
the fuel burned in the body. If a 
person sits quietly in a room of 
about 70 degrees temperature and 
does nothing, the heat generated 
within the normal body is about 
400 heat units per hour; and the 
400 heat units generated must be 
given off at once to the environ- 
ment. 

The rate of 400 heat units gene- 
rated is a sort of minimum for no 
bodily activity when awake. Severe 
exertion may increase it 12 times 
to 4800 per hour. In between these 
limits the rate varies for typical 
activities as follows: 


Typing rapidly. ......se- 558 
Walking 2 mph or dancing 761 
Ew ict ok oils ais eke et 1500 
i ee 2580 
Walking upstairs.......... 4365 


The heat given off being equal 
to the heat generated makes the 
individual into a space heater 
which is about as good as 2 sq ft 
of steam radiator surface when 
sitting quietly and equal to a radia- 
tor of 20 sq ft when working very 
hard. 

In order to regulate the tempera- 
ture at 98.6 degrees the heat is 
given off in three ways which for 
the person sitting quietly would be 
distributed about as follows: 

1. Byradiation ... 200 heat units 

2. By convection .. 100 heat units 

3. By evaporation . 100 heat units 

Radiation is the heat inter- 
change which takes place between 
the body and clothing surface and 
the surrounding objects, such as 
walls, windows, ceiling, and flcors. 
It travels directly across empty 
space or vacuum, and is, for ex- 
ample, familiarly recognized as the 
heat that impinges upon the face 
from the fire in the fireplace. 

Convection is the carrying of 
heat by circulation of air. The air 
brushes against the body and if 
it is cooler than skin temperature, 
the air is warmed by contact. If 
air motion is increased by the use 
of a fan to move the air more heat 
is carried away and a feeling of 
coolness is experienced. 

Evaporation is the change of 
water into vapor. A familiar ex- 
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ample is the tea-kettle ‘n wich 
the flame under the kettle heat; 
the water and changes it 
steam. The tea-kettle cools 
flame from which it obtains th, 
heat. Moisture reaching the sw 
face of the body changes int 
water vapor (steam at low pres. 
sure) and the heat to produce this 
change is taken from the skin sur. 
face. When sitting quietiy 
comfortable environment, th: 
dividual is not aware of the nor 
mal evaporation of moisture. 
dog which has no sweat gland: 
cannot evaporate water from th 
skin and must blow air over a lon, 
tongue to increase cooling effec 
by evaporation. The movement o/ 
air increases the evaporation an 
cools the dog’s tongue. 
The complicated control mechar- 
ism within the body seeking ¢ 
maintain a constant body temper: 
ture varies the rate of moistur 
evaporation most readily but als 
varies radiation and convection 
within rather narrow limits. Dis 
comfort begins whenever the in 
dividual is conscious of the effor 
being made to maintain bod 
temperature. 
Oxygen and Carbon Dioxide 























It was previously mentioned tha! 
oxygen is required for combustic 
which goes on in the body and tha 
carbon dioxide is a product of com 
bustion. Trees and plants can a> 
sorb carbon dioxide, but huma 
beings must get rid of it. Th 
lungs expel the carbon dioxide 
draw in air which is a mixture (! 
80 per cent nitrogen and 2) 
cent oxygen. As pure oxygen (ah 
not be taken straight the nitroge 
serves to dilute it. No one can hoar 
oxygen or even take more 
necessary from the atmosphet 
The lungs will operate only en ug! 
so that the concentration of car 
dioxide in the lungs is kept ** 
per cent. 

Since an individual takes in a 
gives out only about 20 cu ft a 
air per hour and since the air £'"° 
out contains only 5 per cent 
total of 1 cu ft carbon dioxid 
it is obvious that one human bein 
would have an extremely small @ 


1 Secti0 





ect upon the carbon dioxide con- 
ent of a room. In the average 
esidence, normal infiltration and 
n-leakage Changes the air once an 
our and consequently an occupant 
na room 10 ft by 10 ft by 7 ft 
vould add only about ¥ of one 
‘ts Hor cent carbon dioxide to the air. 
ut n home heating the carbon dioxide 
the ontent can therefore be forgotten 
the nd it can be assumed that the air 
ur ontains plenty of oxygen. 

Carbon dioxide, which is harm- 
ess until it reaches a concentration 
hat would have to reach 30 per 
ent to be fatal in a half hour 
should not be confused with car- 
bon monoxide which is extremely 
jangerous. Six one-hundredths of 
ype per cent carbon monoxide 
would produce a severe headache 
n an hour, and if present to the 
: xtent of 4 of one per cent, would 


fe MM. fatal in a half hour. Carbon 
‘0! Monoxide is present in most manu- 
” actured gases and may also be 

venerated by coal, oil, or gas fuel 
hat HM: combustion is not complete. Car- 
a bon monoxide has no odor. When 
eT a: 


ne smells gas from any heating 
uppliance, although the odor is 
bot caused by carbon monoxide, 
a t is very likely that carbon 
Dis Monoxide is present in dangerous 
uantity so the advice is look out. 
















F nyt 
or: A satisfactory amount of outside 
ir for a home is the quantity 
hich will eliminate cooking, laun- 
3 ry, smoking, or other odors. 
( MDdors do not indicate that the 
sti) uality of air as far as the lungs 
tha! M&re concerned is bad, but they do 
com Mave a psychological effect upon 
n a ¢ individual. These remarks are 
= oncerned with the necessity for 
‘""@utside air and are not intended to 
e a" Bpounteract the very commendable 
* “Bidesire for plenty of invigorating 

) per 


utside air, which desire can be 
ratified when there is no need 
save fuel. 

Those who sleep in rooms hav- 
hg excessive ventilation in winter 
robably use so many blankets that 
a he air has no opportunity to reach 
are" Me body and further, the air may 
A He so cold that the nose must be 
uried in the blankets instead of 
‘ing able to take advantage of 
ft He available fresh air. At any 


in ade 


ene Rte one may be able to ventilate 
“a ’s than usual; especially at night, 
ver the fresh air reach the body, 
belt 


; * More comfortable, save heat, 
all € nd be perfectly healthy. 


Ventilation in places where peo- 
ple gather is entireiy a aluerent 
matter. in sucn cases, depenaing 
on the volume of space avalualhe 
per person, the outside air require- 
ment will be 10 to 30 cu ft per 
person per minute. Again, however, 
it will be tound that this is the 
amount of air required to prevent 
body and clothes odors from be- 
coming objectionable. 

Research work conducted by the 


American Society of Heating and, 


Ventilating Engineers in its Re- 
search Laboratory at Pittsburgh 
and in other laboratories cooper- 
ating with the Society has demon- 
strated that comfort is affected by 
four items: 

1. Air temperature 

2. Humidity 

3. Air Motion 

4. Temperature of surroundings. 

From a study of the effects of 
these items it has been possible to 
construct a chart from which the 
combined effect of the first three 
upon the normal individual can be 
predicted. Lower air temperature 
with higher humidity and lower air 
motion may produce the same feel- 
ing of comfort as higher air tem- 
perature, lower humidity, and more 
air motion. Such charts are known 
as comfort charts as they can be 
used to determine the probable re- 
action of individuals to the atmos- 
pheric conditions which are to be 
provided in any air conditioned 
space. 

Air temperature alone does not 
at all determine whether a room 
is comfortable or not. A _ ther- 
mometer on a wall reads its own 
temperature only. It may be sub- 
ject to the influence of a fireplace, 
radiator, lamp, hot or cold wall, 
and may be in a location having 
air circulation entirely different 
from the space surrounding the 
occupant. 

Humidity in a home is likely to 
vary quite a lot with the activities 
in the home. Cooking, laundry, and 
showers add moisture. Infiltration 
of air will affect the moisture. In- 
sulation, weatherstripping, and 
storm sash and vapor barriers in 
walls will reduce air leakage and 
will tend to increase the humidity 
as less air leakage will occur to 
carry out moisture. The physical 
effect upon the human individual 
of the range of moisture encount- 
ered in homes has not been de- 
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termined except in regard to the 
feeiing of comiort at various com- 
binations of temperature, humidity, 
and air motion. 

Air motion within homes is the 
resuit of currents set up by heat- 
ing equipment such as radiators, 
convectors, flow and return open- 
ings of air ducts and reverse cur- 
rents established by air coming 
in contact with cold walls and win- 
dow surfaces. For comfort, warm 
air should circulate gently around 
occupants while cool air currents 
should be counteracted to prevent 
contact with occupants. 

The temperature of surround- 
ings, particularly of wall and win- 
dow surfaces, exerts a definite in- 
fluence upon comfort. As will be 
mentioned, hereafter, cold walls 
and windows make it necessary 
to use higher air temperatures 
than are necessary for equal com- 
fort with warmer walls and 
warmer window surfaces. This is 
due to the increase in radiant heat 
loss from the occupant to the cold 
surface. Methods of increasing the 
surface temperature consist of in- 
sulating walls, installing storm 
sash and in certain systems heat- 
ing the wall by water coils or air 
ducts within them. Warm air 
within the room may also be caused 
to flow along the walls and thereby 
raise the wall temperature. Radia- 
tors placed in properly selected 
places may radiate heat to occu- 
pants as well as serve to deflect 
downcoming cool currents from 
windows or cold walls. 


Effective Temperature 


The term effective temperature 
which is used in connection with 
comfort charts is an arbitrary in- 
dex of the degree of warmth or 
coldness felt by the human body 
in response to temperature, humid- 
ity, and air motion. The numeri- 
cal value given to it is obtained 
from the temperature of air satu- 
rated with moisture which will in- 
duce the identical feeling of 
warmth. For instance; in still air, 
a person at rest and normally 
clothed will feel equally warm if 
the room temperature is 70 F and 
the relative humidity is 50 per 
cent, as when the room tempera- 
ture is 73.5 F and the relative 
humidity is 15 per cent. Both con- 
ditions fall on a diagonal line on 
the temperature chart marked 66 
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F, which also passes through the 
point of 66 F and 100 per cent 
relative humidity. Sixty-six is 
therefore the effective temperature 
for these conditions of environ- 
ment. 

In studying reactions of individ- 
uals under test conditions, it has 
been found that the effective tem- 
perature, at which 97 to 98 per 
cent of the people feel comfortable 
is 66 deg in winter and 71 deg 
in summer. Fifty per cent of 
the people will be comfortable in 
winter at effective temperatures 
between 63 and 71 F. In summer 
the range of effective temperature 
in which 50 per cent of the people 
will be comfortable will be 66 to 
75 deg. Limits for relative humid- 
ity are shown as 30 per cent mini- 
mum to 70 per cent maximum on 
the comfort chart for both sum- 
mer and winter comfort, but these 
are not absolute limits for comfort. 

When the comfort requirements 
of individuals are understood, it 
is possible to evaluate all fuel sav- 
ing suggestions in relation to their 
effect on comfort. Those improve- 
ments which add comfort in addi- 
tion to saving fuel are obviously 
the most desirable changes to be 
considered. While statements are 
made that 65 deg air temperature 
in rooms has no harmful effect on 
health, there are so many factors 
such as wall temperatures, glass 
temperatures, air circulation, de- 
gree of activity, and physical condi- 
tion of occupants, etc., which enter 
into consideration, that it is just 
about impossible to obtain proper 
facts on which to draw such a con- 
clusion for general application. Un- 
doubtedly the greater proportion 
of individuals would prefer to use 
less residence space in order to 
maintain comfortable temperatures 
in the space used particularly in 
living rooms. 


Effect of Construction on Fuel 
Consumption 


Great savings in fuel consump- 
tion can be made by improving 
building construction, and as such 
improvements not only add com- 
fort, but yield dividends on the 
investment as long as the building 
is used, they should be given care- 
ful consideration by every home 
owner and any person responsible 
for the operation of a heating 
plant. Authorities in ‘videly sep- 
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arated areas have studied the prob- 
lem of fuel saving and the simi- 
larity of their findings are sig- 
nificant. Four are reported as fol- 
lows: 

For instance 50 to 65 per cent 
of the fuel may be saved by add- 
ing wall and ceiling insulation, 
weatherstripping and storm sash. 
Computations for a two-story, six- 
room residence and a four-room, 
one-story bungalow, reported in a 
new bulletin’ published by the Uni- 
versity of Minnesota, indicate sav- 
ings, which are certainly interest- 
ing. The following savings are 
based upon buildings having none 
of the improvements as a basis for 
computations: 





S1rx-Room 

Four- ‘LWwo- 

Room SToryY 

BuUNGA- RgsI- 

LOW DENCE 
(1) Storm sash may save. 9.3 11.1 

(2) Storm sash and weath- 

ly. 13.9 15.3 


(3) 1-in. ceiling insulation, 

storm sash and weath- 

GUGRTEIGEEE. ccaweteess 46.2 39.1 
(4) 4-in. ceiling insulation, 

storm sash and weath- 

erstripping .......... 50.0 41 
(5) 1l-in. ceiling and wall 

insulation, storm sash 

and weatherstripping. 59.0 56.5 
(6) 4-in. ceiling and wall 

insulation, storm sash 

and weatherstripping. 66.5 63.9 


The savings shown are possible 
because the loss of heat from an 
average uninsulated residence as 


estimated in the bulletin men- 
tioned is: 
40 to 65 per cent through walls 
and roof 


10 to 30 per cent by air leakage 

20 to 35 per cent through glass 

and doors 

Estimates for any building of 
the percentage of heat lost will, 
of course, vary with the type of 
material assumed as a basis for 
the computations. 

Average figures for a two-story 
unattached typical frame residence 
as published by the War Service 
Committee of the ASHVE are: 


30 per cent through side walls 

26 per cent through windows and 
doors 

20 per cent through air leakage 

15 per cent through ceilings and 
roof 

9 per cent through floors 


Estimates of heat loss from the 
average house as given in a Uni- 
versity of Illinois Bulletin? are as 
follows: 

27 per cent through walls 


iConservation of Fuel, by F. B. Rowley, 
R. C Jordan, and C. E. Lund, University 
of Minnesota, Engineering Experiment 
Station Bulletin No, 20. 


30 per cent through doors ng 
windows 

27 per cent by air 
through cracks around doors 
and windows 


The National Bureau of Stang. 
ards has published® the followin; 
table of fuel savings that can ) 
made by improving building ¢o». 


struction. 


Approximate Fuel Savings in [wel 


ing Houses 


(Expressed in percentage of fu 

would have been required for sin 

house without insulation or weatl 
stripping ) 


No insulation, weatherstripped 
Same, with double (storm) win- 
GE ‘weds edcecodvoewesiuceien 
% in. insulation, not weather- 


\% in. insulation, with double 
>, - aig 
l-in insulation, not wWeather- 
SC Dkkaeeecunsésadesine 
l-in. insulation, weaterstripped.A 
l-in. insulation, with double 
Sn actacwkh i eeneasaes \ 
(Expressed in percentage of j 
would have been required for si 
house without insulation, but 
weatherstripping ) 
With double windows, no insula 
APPT yr TT ere TET ere T TT 
\% in. insulation only ....... 

‘4 in. insulation, with double 
0 re ‘ 
l-in. insulation only ... 
l-in. insulation with double win- 

ND cacti ensan 


Estimate of Savings Effected 


Various Improvements 


While a wide variation may & 
expected in the estimated saving 


of fuel for any single item 


change because much will depen 


on the condition of the stru 
before improvements are mace 


is safe to conclude that for change 


properly made the savings 
cated may be expected. 


1. Weatherstripping: Five! 


10 per cent. 

2. Storm Windows and D 
Ten to 25 per cent. Storm D 
alone may save: Two to 3 per ¢t 

3. Insulation of Ceiling: Tex! 
25 per cent. 

4. Insulation of Walls: Ten' 
20 per cent. 

5. Reflective Radiator Sh 
A fuel saving of 6.5 per cent 
obtained in the University of | 
nois Research Residence by plac!” 
reflective insulation behind ™ 
radiators. 

6. Shades and Drapes: Te" 
fitting shades drawn when poss” 
and drapes will save fuel by ree” 

%Save Fuel for Victory, U 
TIilinois Bulletin, Engineering 
Station, Circular Series No. 4 


*Thermal Insulation of Bu 
tional Bureau of Standards, ‘ 
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ing the heat loss through the win- 


dows. The saving will depend on 
the extent to which the windows 
can be covered and the interest the 
occupant may take in keeping the 
shades drawn. A possible fuel sav- 
ing of two to three per cent might 
be expected from this source. Dur- 
ing periods when the sun shines all 
windows on the sunny side should, 
of course, be uncovered to permit 
the heat to enter. 


7. Painting Radiators: The 
heat output of a radiator may be 
increased nearly 10 per cent if a 
change is made from a_ bronze 
paint to an oil paint. This is not 
a fuel saving because if a radia- 
tor gives out more heat, the boiler 
must supply more. The possibility 
of altering the heat output by use 
{ the proper paint is interesting, 
however, as it can be used to vary 
the proportion of heat distributed 
to rooms. 


&. Redistribution of Heat: Re- 
distribution of heat can be used 
to improve comfort conditions 
through delivering a greater pro- 
portion of heat to the living rooms 
and less to rooms which can be 
used at lower temperatures. While 
air circulation does take place be- 
tween rooms of different air tem- 
peratures, a fuel saving is possible 
through placing the heat where it 
is needed and not attempting to 
keep every part of the home at a 
uniform temperature. This applies 
particularly in reducing heat de- 
livery to rooms which are easily 
overheated. 


If houses were built with bed- 
roms on first floor and living 
rooms on upper floors, it would be 
possible to maintain cool bedrooms 
und warm living rooms. The cool 
ir would remain in the lower part 
ff the residence and any bedroom 
vindows opened at night would 
hot cool the other rooms. 


In summer with this arrange- 
ment cool air would be drawn 
hrough the lower floor bedrooms 
PY the flue action of the house if 
‘indows were open on both upper 
nd lower floors. 

A heavy blanket or insulated 
wer placed over radiators in bed- 

ms at night will reduce room 

‘mperature. This works well for 
‘diators on a hot water system 
ince some circulation of heat takes 


place in them even when valves are 
closed. 


9. Fireplaces: Every fireplace 
should be equipped with a tight 
damper to prevent escape of heat 
when not in use. Many fireplaces 
are left with the damper open 
throughout the year, because the 
occupant does not know from the 
position of the damper handle 
whether it is open or not. 

Fireplaces may be constructed to 
circulate air from the room over 
the back wall of the fireplace 
thereby adding to the heat deliv- 
ered to the room. This arrange- 
ment not only improves the effec- 
tiveness of the fireplace, but may 
also save fuel by making it possible 
to supply from the fireplace all the 
heat needed during the early Fall 
and late Spring season. 


10. Lowering Room Tempera- 
ture: It has been estimated that 
each degree by which the main- 
tained residence temperature is 
lowered will save three per cent of 
the fuel in a climate where the av- 
erage winter temperature is 35 F. 
Overheating likewise increases the 
fuel bill by the same amount. 

The effect of lowering the tem- 
perature at night from 10:00 p. m. 
to 5:30 a. m. to a setting of 60 F 
has been estimated to save from 5 
to 10 per cent of the fuel. Careful 
attention to make certain that the 
temperature is lowered during 
periods of absence, or when occu- 
pants are moderately active, and 
a careful watch for doors which 
may be left open may readily in- 
crease the fuel saving. 


11. Hot Water Tank and Heater: 
If domestic hot water is heated by 
the steam or water boiler and there 
is a control that keeps the water 
in the boiler from going below a 
certain minimum _ temperature, 
then this control should be set for 
the lowest satisfactory tempera- 
ture that will keep the water in 
the tank about 140 deg. This is 
satisfactory for most home use, 
prevents scale formation and cor- 
rosion in heaters, and saves fuel. 
The heat loss from the storage 
tank and boiler may be reduced 
20 per cent if the water in the 
tank has been kept at 175 deg and 
it is lowered to 140 deg. Insula- 
tion of the tank will also save fuel. 


12. Effect of Chimney Improve- 
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ment: Leaky and defective chim- 
neys cause a waste of fuel particu- 
larly when burning solid fuel, 
because the fire does not burn prop- 
erly nor does it respond when the 
dampers are operated. Conse- 
quently, fires go out or the opera- 
tor has to shake the grates too 
vigorously in attempting to make 
the fire burn and much fuel may 
be lost through the grate. A good 
chimney prevents waste of fuel to 
the ashpit. 


13. Effect of Draft Regulator: 
A draft regulator added to an oil 
burner installation not equipped 
with one, may save 10 to 15 per 
cent by preventing an excessive 
chimney draft from drawing cold 
air through the heater. 

Effect of Building Improvement 
on Heating Plant 

The improvement in construc- 
tion discussed in previous para- 
graphs will reduce the load on the 
boiler or furnace. In many cases 
this will permit operation of the 
heater at a more efficient rate, par- 
ticularly if the heater installed is 
somewhat smaller than it should be 
for the load. 

The decrease in load may also 
make it possible to install baffles 
in the heater flues to improve the 
efficiency and may effect a _ fuel 
saving of 5 to 10 per cent. 


Saving in Size of Heating Plant 


If insulation is applied to ceil- 
ings and walls and windows are 
weatherstripped, and storm sash is 
provided in a new residence, the 
size of the heating plant will be re- 
duced in proportion to the heat 
saved. This results in a great 
saving in cost of the heating plant, 
makes it more compact, and saves 
space in the basement. 


Improvements in the Heater 


Many heating plants would use 
less fuel if there were more heat- 
absorbing surface in the heater. 
Owners frequently insist on pur- 
chase of the smallest heater which 
will deliver the heat required. It 
is well known that a heater may 
be able to deliver the quantity of 
heat required without doing so effi- 


ciently. For this reason the pur- 
chaser should buy an_ efficient 
heater. It will yield dividends in 


fuel saving during the life of the 
heater. 
Certain heaters can be made 
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more efficient by adding heat ab- 
sorbing surface to that already in- 
stalled. “Pancake” sections may be 
added, for instance, to many in- 
stalled round boilers having only 
base, firepot, single and dome sec- 
tions with a saving in fuel of 10 
per cent. 


Miscellaneous Suggestions 


Attention to any of the follow- 
ing items will aid in saving fuel: 

(1) All cracks and openings which 
allow air to enter the flues should be 
closed with putty or furnace cement or 
by replacement of warped or broken 
doors. Cold air entering the flues 
chills the gases and chimney and car- 
ries away heat. 

2) All flues should be kept clean 
by scraping or brushing. Dirty flues 
prevent the heat from reaching the 
absorbing surface. 

(3) Defective, broken, or warped 
grates should be replaced. Fuel fall- 
ing into the ashpit delivers no heat to 
the home. 

(4) Insulation should be applied 
wherever heat escapes to unused 
space. 

(5) Radiator valves and air valves 
should be examined to insure proper 
distribution of heat and to enable oc- 
cupant to close off radiators in unused 
space. 

Large systems could be modern- 
ized and show savings of from 15 
per cent to 50 per cent. 


Ail Improvements Affect Comfort 


The improvements mentioned in- 
crease the comfort of the individ- 
ua! in addition to saving fuel. 

Storm sash and weatherstripping 
raise the inside temperature of the 
glass from a value of 18 deg in 
zero weather to 42 deg. Less cold 
air falls to the floor and air tem- 
peratures along the floor are raised 
two to three degrees. Less dirt 
enters by in-leakage of air. The 
tendency to form condensation on 
windows is eliminated. 

Ceiling and wall insulation raise 
the temperature of these surfaces. 
Frame walls which would have an 
inside temperature of 52 deg when 
the outside temperature is zero 
would reach a temperature of 68 
deg. Consequently, the occupant 
loses less heat to the walls and 
therefore feels more comfortable. 
With 3 cold walls at 52 deg the air 
temperature would need to be 78 
deg to produce comfort equal to 
that felt in a room having the 
walls at 68 F and an air tempera- 
ture of 73 F. 
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Conclusion 


The conclusion based upon the 
effect of the improvements sug- 
gested is that it is possible to save 


fuel and at the same time ° 
comfortable. It is also advi-a)) 
to make these fuel saving ch: 
because they will yield divi 
as long as the building is it 





Chapters Can Aid 
Local Service Clubs 


In connection with the extensive 
government Conservation Program 
just announced jointly by Donald 
M. Nelson, Chairman WPB, Harold 
L. Ickes, Solid Fuels Administra- 
tor for War and Petroleum Ad- 
ministrator for War, and Joseph 
B. Eastman, Director, ODT, Local 
Chapters, as well as_ individual 
members of the Society, can be 
helpful in their local communities 
by giving proper unbiased advice 
on fuel problems, because there is 
great public interest in fuel burn- 
ing whether it be coal, oil, gas or 
wood. 

The government program to con- 
serve critical resources as outlined, 
will fight waste and obtain savings 
in 7 industries by public participa- 








tion and cooperation. War dema: 
indicate that important saving 
must be made in Coal, Petrolew 
products, Gas, Electricity, Wat 
Communications, and Transport: 
tion, and in the materials, mar. 
power and equipment required } 
their production and delivery. 

An effort to interest service or. 
ganizations and luncheon clubs ; 
sponsoring a Fuel Conservatix 
Week in October should be n 
at once. 

An outline for a talk wi 
might be suitable for such mee 
ings as local Rotary, 
Lions, Exchange, Women’s Clubs 
etc., has been prepared and can 
adapted to meet local needs. 


Kiwanis 





PAW SUSPENDS CONVERSIONS 


The Petroleum Administration 
for War has announced suspension, 
for the time being, of its program 
for the conversion of industrial and 
commercial oil-burning equipment 
to the use of coal. 

In making the announcement, 
Petroleum Administrator Harold 
L. Ickes said: 

“We are suspending the program 
in view of the uncertainties in the 
coal situation, including the short- 
age of delivery equipment and 
manpower for retail coal delivery. 

“No one should construe this sus- 
pension of the industrial and com- 
mercial conversion program as 
meaning that we are ‘over the 
hump’ as far as oil supplies are 
concerned. War _ developments 
might well make it necessary at 
some future time to resume the 
program, especially in view of the 
fact that we are still faced with 
an over all shortage of oil in the 
United States.” 
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The PAW announcement emphe 
sized that the suspension of 
version activity does not app! 
conversions now in process, ina 
much as the supply program {tt 
the coming winter has been bas 
upon the assumption that requir 
ments will be reduced by 
amount now used in these fa 
ties. 

Reviewing the conversion | 
paign to date, Deputy Administ! 
tor Ralph K. Davies pointed 
that industrial conversions to <a 
have resulted in savings equiva! 
to 176,500 barrels of fue! oil 
day. Of this total, 137,155 barre 
daily have been saved in the li 
eastern states and the District“ 
Columbia, 30,034 barrels da!) 
the 15 middle western states, ° 
barrels daily in the south 
Gulf Coast States. 

Mr. Davies said: “This con® 
sion campaign has been « posit 
and substantial benefit ‘o our ® 
mestic oil supply situation.” 
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57 FUEL CONSERVATION REMINDERS 


Compiled by American Society of Heating and Ventilating Engineers, 


51 Madison Ave., New York 


For the Heating System 


. Has oil burner, stoker, or gas burner been adjusted for correct 


combustion? 


. Is there a draft regulator on oil burner installation? 
. Is the smoke pipe between the heater and chimney tight and free 


of soot? 


. Has the chimney been inspected and cleaned? 

. Is boiler or furnace insulated? 

. Has insulation been added to hot water tank or heater? 

. Are basement pipes and ducts covered? 

. Are pipes and ducts running through unexcavated areas or un- 


heated garages covered? 


. Are registers and air returns obstructed by furniture or drapes? 
. Do air valves permit free venting of air from radiators and 


piping? 


. Are there any leaking radiator traps? 

. Do radiator shut off valves leak steam to the room? 

. Do hot water faucets leak? 

. Are heavy blankets or insulated covers being used on hot water 


radiators in rooms that are closed off? 


. Is heat distributed evenly to the space being heated? 


a. Do the air supply ducts need balancing to improve distribu- 
tion? 

b. Do any pipes need changing to balance distribution of steam 
or water? 


For the Heat Generator 


. Can boiler or furnace efficiency be improved by adding heating 


surface? 


. Does the furnace or boiler have cracks or warped doors which let 


cold air into the flues? 


. Do the ashpit door and air inlet damper fit tight so the fire will 


really be checked when they are closed? 


. Are grates broken or warped so that fuel is wasted to the ashpit? 
. Have temperature limit controls been checked for adjustment and 


operation? 


. Are internal flues and passages of boiler and furnace clean? 
. Does the safety valve on steam boiler leak steam? 


Efficient Operation 


. If you do not have a clock type thermostat, do you always set the 


temperature back to 60 deg before going to bed? 


. Do you always remember to set the thermostat back to 60 deg 


when you leave the house unoccupied for the day? Or to 50 deg 
if you are away for several days? 


. Do you carry a lower temperature (65 deg-68 deg) during day 


when occupants are active? 


. Do you carry a conservative temperature (70 deg-72 deg) during 


the evening hours? 


. Can you wear more clothing and use a lower room temperature? 
. Do you set your thermostat back when opening windows for airing 


the house? 


. During mild weather do you leave doors open without setting 


back your thermostat? 


. Do you close your registers or radiators at night in occupied 


bedrooms? 


. Do you keep your bedroom doors closed at night? : 
. De you open more than one bedroom window at night, or raise 


sash more than an inch in cold weather? Why? 


. If you have a playroom or laundry in basement, do you heat these 


areas when they are not being used? 


. If you operate a winter air conditioner, do you keep your filters 


clean? 


. Are you heating your sun room? Is it necessary? 
. Are you heating your garage? Why? 
. Do you always close the doors of the attached garage when you 


take the car out? 


. Do you close fireplace dampers as soon as practical after using the 


fireplace? 


- Do you keep the flues clean in the boiler or furnace? , 
. De you fire fuel according to instructions provided with the boiler 


or furnace? 


- Do you keep the ashpit clean to prevent overheating and warping 


of grates? 


. Do you take excessive quantities of outside air into your warm air 


system? 


te 
H 


~) 
. 


10. 


11. 


13. 


14. 


For the House 
Have you insulated your roof? 


Are your walls adequately in- 
sulated? 


Have you any uninsulated floors 
over unheated areas? 


Are all outside wall stud spaces 
closed at attic floor line? 


Are all outside openings in your 
attic closed during the heating 


season? 


Are there any cold drafts that 
come in around your windows 
which could be prevented by calk- 
ing? 


Do you have storm sash for ALL 
windows? 


Are you using tight fitting storm 
doors on all outside doors? 


Have you weatherstripped all 
outside doors and windows to re- 
duce air infiltration? 


Do inside doors leading to un- 
heated areas seal tightly when 
closed? Have you closed off open 
stairways at the bottom? 


Are you using in-a-door type 
seals under bedroom doors to pre- 
vent cold night air from circulat- 
ing to other parts of the house? 


Do you have fireplace dampers? 
Do they close tightly. 


Is_ insulation installed behind 
those radiators which are placed 
on outside walls? Does it reflect 
heat back into the room? 


Are the walls sealed at top of 
foundation to prevent cooling of 
cellar? 


Have you a cold wall between 
garage and house that should be 
insulated? 











Carbon Monoxide 


T us FOLLOWING data regarding 
the occurrence and effect of car- 
bon monoxide have been compiled 
in response to inquiries about this 
gas. While most of this informa- 
tion has been published in the 
ASHVE Transactions and else- 
where it is probable that this 
summary will be of value as a con- 
densed reference on the subject. 


The source of carbon monoxide 
is usually one of the following: 
escaping manufactured gas; in- 
complete combustion in appliances 
burning gas, oil, or solid fuel; and 
automobile exhaust. While carbon 
monoxide is odorless the incom- 
plete combustion which causes it 
in burning gas fuel also produces 
aldehydes which are readily de- 
tected by the sense of smell. Car- 
bon monoxide may be present al- 
though there is no odor, but if 
there is a slightly disagreeable 
odor it is certain that carbon 
monoxide is present in the flue gas 
products and exposure to them will 
be injurious to health. 


In order to obtain approval of 
gas appliances submitted to the 
American Gas Association Labora- 
tories, it is necessary that the car- 
bon monoxide produced shall not 
exceed the following amounts: 


For boilers, furnaces, water heaters, 
the concentration of carbon monoxide 
shall not be in excess of 0.04 of 1 ner 
cent in an air free sample of flue 
gases, even though a gas pressure 50 
per cent above normal is applied at 
the inlet of the appliance or gas pres- 
sure regulator and although the appli- 
ance is not connected to a chimney. 


For space heaters and room heaters, 
the concentration of carbon monoxide 
shall not exceed 0.02 of 1 per cent in 


Development of the Ventilation Svstem 
of the Hotland Tunnel, by A. C. Davis. 
(ASHVE Transactions, Vol. 37, 1931.) 


Table 1—Effects of Carbon Monoxide for a Given Time on Human Beings" 


an air free sample of flue gases when 
the inlet gas pressure is 50 per cent 
above normal and when the appliance 
is not connected to a chimney. 


In the development of the ven- 
tilation system for the Holland 
Tunnel, a number of tests were 
conducted by the U. S. Bureau of 
Mines, to determine what percent- 
ages of carbon monoxide would be 
found in the exhaust gases of 
automobiles and trucks." 


Based on tests of 101 vehicles, 
conclusions were drawn as follows: 


1. Automobile exhaust gas consists 
of carbon dioxide (CO.), carbon mon- 
oxide (CO), hydrogen (H:), methane 
(CH,), oxygen (O.), nitrogen (N:.) 
and water vapor. The relative propor- 
tions of these constituents varies 
greatly in the exhaust from different 
motors, depending upon carburetor 
adjustment, degree of atomization, 
compression and other variable fac- 
tors. 

2. The important constituent of ex- 
haust gas, as regards tunnel ventila- 
tion, is carbon monoxide (CO). 

3. The CO found in the exhaust gas 
of the various industrial cars varied 
from 0.5 to 14.0 per cent. 

4. The higher percentages of CO 
are produced when the throttle is 
nearly closed, as when running down 
grade or the car is standing and en- 
gine idling. The largest quantity of 
CO is produced when the gasoline con- 
sumption is greatest, as with cars 
accelerating or running upgrade at 
maximum speed. 


From these tests and with the 
proposed number and types of 
vehicles using the tunnel at the 
specified speeds, it was calculated 
that the following quantities of CO 
would be produced in the tunnel: 


On the up grades—0.118 cfm per 
foot of tunnel 

On the down grades—0.05 cfm 
per foot of tunnel 

On the level grades—0.09 cfm per 
foot of tunnel 

















CONCEN- EFFECT OF CO IN A GIVEN TIME 
TRATIONS 
or CO IN 
Per CENT 1 Hour 2 Hours 3 Hours 
0.01 None None None 
0.02 None None Slightly perceptible 
0.03 None Just perceptible Headache and nausea 
0.04 None Headache Headache and nausea 
0.05 Slightly per- 
ceptible Headache and nausea Dangerous to life 
0.06 Just percep- ' , wr 
tible Headache and nausea Dangerous to life 

















“Sayers, Meriwether and Yant confirm Dr. Henderson's data and give the results as 


shown in Table 
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Based upon tests on indivic uals 
conducted at the U. S. Burea: ¢; 
Mines’ Experimental Station 4 
Yale University,? the following 
conclusions were drawn regarding 
the gases to be found in automo. 
bile exhaust and their effect upo 
human beings: 


1. Exhaust gas of automobiles ¢o, 
tains no substance which is toxic ; 
any appreciable extent, other tha, 
carbon monoxide. 

2. Gasoline engines, with cylinder: 
missing or when cold, may throw of 
disagreeable vapors irritating to the 
eyes and nauseating to some person: 

3. The physiological effects of car 
bon monoxide are wholly due to the 
union of this gas with the hemoglobi; 
To whatever extent the hemoglobin ‘: 
so combined, by that amount it ; 
rendered incapable of transporting 
oxygen to the organs and tissues o/ 
the body. The combination of ( 
and hemoglobin is a reversible reae. 
tion, so that when a person return 
to fresh air the CO is gradual) 
eliminated. 

4. Of all physical signs and tests o/ 
CO poisoning, headache proved th 
most definite and reliable. Concentra 
tion of gas too weak or periods of 
exposure too short to induce this sign 
are to be considered harmless. 


In a paper® presented before the 
ASHVE an investigation in a |! 
story garage was reported as fi 
lows: 


One investigation on the 12-story 
garage showed that about 1,000 carn 
moved in or out of the garage during 
the rush period of two hours. Th 
average time interval for parking the 
car or from the starting of the motor 
until the car leaves the building is 
about 2 min. The carbon monoxide 
exhausted was probably 1% cu ft pe 
car minute. This would mean tha 
about 3,000 cu ft of CO was exhauste! 
into the garage during the 2 hours 
or an average of about 25 cfm. 


Dr. Albert M. Stevens, Colum 
bia University, New York, ha 
drawn the following conclusions 
regarding carbon monoxide: 


CO is an unsatisfied, greedy com 
bination, on the lookout for another 
molecule of oxygen. The CO molecult 
attaches itself to the oxygen bearit 
cells in the blood stream and will not 
be dislodged. It satisfies its voracious 
demand for additional oxygen at the 
expense of the tissues, and tiss 
asphyxiation results. 

As to the amounts of the gas ™ 
haled before any perceptible sy™? 
toms are produced, Dr. Stevens sta' 
that 3 parts of CO gas per 10,0 

*Loc. Cit. Note 1. ne WC 

Airation Studies of Garages, >Y “.. 
Randall and L. W. mhard. (ASHV® 
Transactions, Vol. 36, 1930.) 

‘Carbon Monoxide Poisoning in Yo 


Children. (Heating, Piping and Air Com 
ditioning, November, 1929). 





























als By rable 2—After Effects of Carbon Monoxide for a Given Time on Human 
of Beings at Rest and Exercising Strenuously 
- ane | SUBJECT 
ine “ONCEN= Supsect aT Rest | EXERCISING 
Ing = “4 ; | STRENUOUSLY 
ing or CO IN p3: 
mo. per CENT 1 Hour 2 Hours 4 Hours 6 Hours 1 Hour 
e | 
por 0.02 None None None None — 
0.025 —_ —_ —_ — Very mild to 
moderate 
“On- 0.03 — os Mild Moderate “= 
. 0.033 -= — _ _ Mild to mod- 
yy erate 
han 0.04 Moderate — _— Moderate 
ders ’ ‘ , 
o@ Marts of air produce no appreciable come inured to even very small 


fect. That is to say, the body is able 

overcome any effects of poison in 
his amount. In proportions of 6 parts 
ver 10,000 physiological disturbance 
becomes perceptible. That is, if the 









as is inhaled in amounts above 3 
"S Barts per 10,000 of air, there results 
A me degree of poisoning. A ratio of 
~~ ) parts per 10,000 is sufficient to cause 
Cs eadache and nausea in workers, and 

5 parts per 10,000 constitute an in- 
“8 BBustrial menace. 
a Certain susceptible individuals may 
_ how earlier and more severe symp- 

ms than others. One does not be- 
ts 
itr 
ae On October 1, C. Tasker en- 
the gered upon his duties as Director 
pm Research of the American So- 
fol: ciety of 

Heating and 
Ventilating 

— Engineers 
cars £ pers, 
iring 51 Madison 
The Ave., New 
g the York City. 
notor For the past 
ng + 13 aca’ 
oxide y . ° 
t pet Tasker has 
that been a mem- 
sted 
a C. Tasker ber of the 
-_ staff of the 
ts yatario Research Foundation and 
, al $s senior research fellow has car- 
a led on many important investiga- 
ons 


ons relating to fuels, and a va- 
lety of problems connected with 
_ tating and air conditioning. 

- The selection of Mr. Tasker for 


le important assignment of carry- 


aring 
1] not PE On the Society’s Research pro- 
-— ram was made by the Committee 
t "' Research and unanimously ap- 
tissue 7 P 

oved by the Council of the So- 
.s ix {ae In announcing the appoint- 
syn fae’ Pres. M. F. Blankin said, 
states Me Society is most fortunate in 
10,000 uring the services of Mr. Tasker 
am direct the research work of the 
suvtamm ty as he is well qualified by 
yout 2S and experience,” and C. M. 
, Cov immsiley, Chairman of the Commit- 


amounts of the poison, and recent ex- 
periments go to show that the breath- 
ing of air containing as little as one 
part of carbon monoxide per 10,000 
parts of air over a period of 4 hours 
by a person sitting at rest and breath- 
ing quietly, produces the same effect 
as exposure to 4 parts of the gas for 
one hour. 

The symptoms of chronic carbon 
monoxide poisoning in adults are, first 
of all, the occurrence of fatigue and 
muscular weakness; then headache, 
dullness, mental depression, poor mem- 
ory, restricted fields of vision, ashy 


» DIRECTOR OF RESEARCH APPOINTED BY ASHVE 


tee on Research, said that the Com- 
mittee believes that the admin- 
istration of the new program pre- 
sents a distinct opportunity for ex- 
tending the scope and increasing 
the prestige of the Society’s re- 
search work. In his acceptance of 
the appointment Mr. Tasker said, 
“I have a deep sense of the mag- 
nitude of the task before us but | 
have a firm conviction that with 
the cooperation and support of the 
membership, the technical and 
scientific side of the Society’s ac- 
tivities shall continue to grow.” 

Mr. Tasker was born in Man- 
chester, England, and graduated 
from the University of Manchester 
in 1923 with the degree of M. Sc. 
(Tech.). Until 1930, when he came 
to Canada, he was on the staff of 
the British Fuel Research Board. 
He became a member of the Society 
in 1935 and has served as a mem- 
ber of the Committee on Research, 
and of the following Technical Ad- 
visory Committees from 1936 to 
date: Fuels, Insulation, Physiologi- 
cal Reactions, Air Conditioning in 
Industry, and Sensations of Com- 
fort. He was elected to Council in 
1941 and resigned on taking up 
this appointment. 

He has also been active in the 
Ontario Chapter, served on its 
Board of Governors, and was Pres- 
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pallor, palpitation, irregularity of the 
heart, and, finally, nausea, vertigo, 
slowing of the pulse, dyspnea, dilata- 
tion of the veins of the neck, and in- 
crease in the globular elements in the 
blood, increasing torpor, death. 

In an article’ on carbon monox- 
ide, Dr. Vandaveer of the Ameri- 
can Gas Association Testing Lab- 
oratory, reported the findings of 
Dr. Yandell Henderson et al, as 
shown in Table 1. 


From the foregoing, Dr. Vanda- 
veer drew the following conclu- 
sions: These authorities appar- 
ently agree that there are no de- 
leterious effects on the human sys- 
tem when exercising or at rest 
when breathing an atmosphere of 
0.03 of one per cent for one hour. 


In whole numbers this means 
three parts of carbon monoxide 
in 10,000. 

‘Facts About Carbon Monoxide, by D 


Vandaveer (Gas Age-Record, Januar 
» 1927.) 


15, 1 


ident for the 1941-42 season. He 
holds membership in the Institute 
of Fuels and the American So- 
ciety of Metals and has been a fre- 
quent contributor to technical pub- 
lications in the United States, Can- 
ada and England. 





GOVERNMENT NEEDS 
LABORATORY MECHANICS 


The U. S. Civil Service Commis- 
sion is searching for Laboratory 
Mechanics for war work in the Na- 
tional Bureau of Standards, Wash- 
ington, D. C., one of the principal 
research and testing laboratories 
of the Government. 

These men are needed to do work 
connected with the construction, in- 
stallation, assembly, maintenance, 
overhaul, repair, and operation of 
the following types of equipment: 
(1) Electronic, (2) Machine Shop, 
(3) Automotive, (4) Electrical, 
and (5) General. 

In normal times, the Bureau de- 
velops working standards of meas- 
urement, quality, performance, and 
practice used in science, engineer- 
ing, industry and commerce, and 
conducts the necessary tests and 
investigations in this connection. 
The requirements of war agencies 
and industry have brought prob- 
lems of great variety to the Bureau 
including projects of a secret and 
confidential nature. 
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NOMINATIONS FOR 1944 





Nominations for Officers 
and Council 


The Nominating Committee appointed to select can- 
didates for Officers of the Society for the coming year, 
1944, submits the following list of nominees: 


For President: 
S. H. Downs, Kalamazoo, Mich. 


For First Vice-President: 
C.-E. A. WINSLOW, New Haven, Conn. 


For Second Vice-President: 
ALFRED J. OFFNER, New York, N. Y. 


For Treasurer: 
L. P. SAUNDERS, Lockport, N. Y. 
For Members of the Council: 
Three-Year Term 
C. M. ASHLEY, Syracuse, N. Y. 
L. T. Avery, Cleveland, Ohio 


L. E. SEELEY, New Haven, Conn. 
:. D. WINANS, Detroit, Mich. 


_ 


Respectfully submitted, 


NOMINATING COMMITTEE, 
CARL F. BOESTER, Secretary. 


In accordance with the provisions of the Society’s 
Constitution, By-Laws and Rules, ballots containing the 
names of the above candidates will be sent to the mem- 
bership for voting upon prior to the Annual Meeting 
in January. 


Art. B-VIII—Section 11. The Nominating Committee 
shall consist of one (1) member eligible to vote designated 
by each Chapter, or his alternate also appointed by the 
Chapter. The Secretary of each Chapter shall certify to 
the Secretary of the Society on or before January first the 
names of the member and alternate selected. 


The Committee shall meet at the Annual Meeting of the 
Society at the call of the Secretary of the Society and shall 
effect its own organization and elect its own Chairman. 
At the Semi-Annual Meeting of the Society, if possible, the 
Nominating Committee shall select the nominees for the 
ensuing year for the offices of President, First Vice-Presi- 
dent, Second Vice-President, Treasurer, and four (4) mem- 
bers of the Council. In any event the names of the nominees 
shall be certified to the Secretary of the Society before Sep- 
tember twentieth, with the written consent of each nominee 
to fill the office for which he has been selected and their 
names with the offices to which they have been nominated 
shall be published in the October issue of the JOURNAL. 


Art. B-IX—Section 2. The Secretary shall prepare bal- 
lots with the names of all candidates and forward them to 
the members, eligible to vote, at least thirty (30) days 
before the date of the Annual Meeting. 
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Nominations for Members of Committee 
on Research 


Although committees of the Society are usua 


pointed, in view of the great importance of th Cor 


mittee on Research and the financial responsi! 


would be called upon to assume, it has been made m>». 
representative of the entire membership of the Socie: 


by a process of election. The election is governed 


the By-Laws for the election of officers, with the sing 


exception that Members of the Committee on Resea) 


are nominated by the Council instead of by a Nonj. 


nating Committee. 


In accordance with the Regulations for the Gover. 
ment of the Research Laboratory, the Council announce: 


the nomination of the following members of the C 


mittee for election to succeed those members whos 


present terms expire January, 1944. 


Three-Year Term 


r 


C. M. ASHLEY, Syracuse, N. Y. 
F. E. GIESECKE, College Station, Tex. 
F. C. McINTOSH, Pittsburgh, Pa. 

G. L. Tuve, Cleveland, Ohio 

T. H. URDAHL, Washington, D. C. 


Ss 


The regulations governing the nomination and elec 
tion of members of the Committee on Research are a 


follows: 


ORGANIZATION 


Section 1. Committee on Research—There shal! | 
standing committee known as the Committee on Rescar 
consisting of fifteen (15) members each serving for t! 
(3) years and five (5) retiring each year. 


ARTICLE II 


of his three (3) year term on the Committee shall wit! 


election become an additional member of the Committee 


Research for one (1) year. 


(a) The Council shall nominate previous to July first © 


each year five (5) members to fill the vacancies 
retiring at the next Annual Meeting. 


(b) The nominations made by the Council shall } 
lished in the October issue of the Society’s JoURNA! 


(c) Any ten (10) members of the Society eligible ' 
may present to the Secretary over their signatu 
name of one (1) or more additional nominees for th 
mittee on Research, provided such name or nam 
sented at least sixty (60) days prior to the next 
Meeting, and such additional nominations shal! 
on the ballot opposite the nominations made by t 


(d) The election shall otherwise conform to ' 
tions provided for the election of officers of th: 
the Constitution, By-Laws and Rules. 


(e) Vacancies may be filled by the Council, s 
chosen by the Council to serve until a success 
at the next Annual Meeting. 


The outgoing 
Chairman if serving in that capacity during the last yea! 


persons 


lorted 
s elec 


1 Sectios 
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The 1944 Nominees 
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For President—Sewell H. 
Downs, Kalamazoo, Mich., was 
horn in New York, N. Y., on July 
3 1898, and received his early 
education in the schools of River- 
head, L. I., N. Y. He graduated 





S. H. Downs 


from Cornell University in 1922 
with an M.E. degree, and im- 
mediately joined the Clarage Fan 
Co. as sales engineer. In 1925 he 
was made chief engineer of the 
company, which position he now 
holds. 

In 1981 Mr. Downs joined th: 
ASHVE and was elected as a mem- 
ber of Council in 1936, was Second 
Vice-President in 1942, and First 
Vice-President in 1943. He has 
served on numerous Council and 
Special Committees as follows: 
Chairman of Standards Committee, 
Meetings, Finance, Guide Publica- 
tion Committee, Committee on Re- 
search, Committee on Ventilation 
if Garages and Bus Terminals, 
Committee on Air Distribution and 
Air Friction, Fan Test Code Com- 
nittee, and the Joint Committee 
n Standards for Residence Heat- 
ng. 

Mr. Downs has been active in 
he Western Michigan Chapter of 
he ASHVE, serving on various 
ommittees, as president of the 
the hapter in 1934-35, and on the 
Comf//board of Governors from 1935-36. 
fe has also been active in the 
Michigan Engineering Society and 
ther professional societies. 















For First Vice-President—C.-E. 
A. Winslow, New Haven, Conn., 
fama’?s born in Boston, February 4, 
Jecte 1877. He was graduated from 
he Massachusetts Institute of 


Technology, receiving his S.B. in 
1898 and his S.M. in 1899, and 
in 1918 he was awarded an hon- 
orary degree of Doctor of Public 
Health (Dr.P.H.) from New York 
University. 

Dr. Winslow taught in the de- 
partment of Biology and Public 
Health at Massachusetts Institute 
of Technology from 1898-1910, at 
which time he became Associate 
Professor of Biology, College of 
the City of New York, which he 
held until 1915. From 1915 up to 





C.-E. A. Winslow 


the present he has been Professor 
of Public Health at Yale Univer- 
sity. 

He served as Chairman of the 
New York Commission on Ventila- 
tion from 1913-1923. In 1932 he 
became Director of the John B. 
Pierce Laboratory of Hygiene, 
New Haven, Conn. 

Dr. Winslow has conducted re- 
searches and published numerous 
papers on relation of atmospheric 
conditions to human health and 
comfort, including ventilation. Be- 
sides being the author of numerous 
books on these subjects, he has pre- 
sented many technical papers, 
which appear in the Society’s 
Transactions, and is a frequent 
contributor to medical and health 
journals and other publications. 

Since joining the Society in 1932, 
Dr. Winslow served as chairman 
and as a member of several Coun- 
cil Committees and many Research 
Technical Advisory Committees 
each year. For the past five years 
he has served as a member of the 
Committee on Research, serving on 
its Executive Committee in 1938, 
1940 and 1942, as its Technical 
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Adviser in 1939, and as its Vice- 
Chairman from 1940-42. 

)», Winslow is also a membe 
of many other associations, the 
American Bacteriologists, Ameri- 
can Public Health Association, 
National Institute of Health, Acad- 
emy of Arts and Sciences, Society 
of Experimental Biology and Medi- 
cine, American Society of Natural- 
New England Water Works 
Association and American Public 
Health Council, etc. 


ists, 


For Second Vice-President— 
Alfred J. Offner, Consulting En- 
gineer, New York, N. Y., was born 
June 24, 1888. He was educated 
in New York and holds degrees in 
B.S. and M.E. from Cooper Union, 
where he taught advanced physics 
for five years. 

He spent six years as draftsman 
and engineer with Konrad Meier, 
Consulting Engineer, and five 
years as engineer with Henry C. 
Meyer, Jr., Consulting Engineer. 
In 1919 he became senior mem- 
ber of the firm of Offner and 
McKnight, Consulting Engineers. 





Alfred J. Offner 


In 1930 Mr. Offner opened his own 
office. 

He was the consulting engineer 
for numerous government and pri- 
vate buildings located in various 
parts of the United States, also in 
Europe, South America and Asia. 

Mr. Offner has taken an active 
part in the affairs of the New York 
Chapter, having served on the 
Board of Governors in 1928-29, 
and as its President in 1930. He 
was a member of the New York 
City Building Code Committee, and 
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a member of the Building Laws 
and Regulations Code Committee 
in 1929. In 1930-31 he served on 
the Professional Engineering Li- 
censing Law Committee. 

Mr. Offner has been a member 
of the Society’s Council since 1935, 
and served as Treasurer of the 
Society from 1935 to 1938. He has 
been Chairman of the Admissions 
and Advancement Committee, and 
Chairman of the Regional Meet- 
ings Committee in 1938 and ’39. 
He was a member of the Guide 
Publication Committee for three 
years being Chairman in 1942. He 
also served as Chairman of the 
Finance Committee in 1939 and 
‘40, and as a member of the Execu- 
tive Committee of the Council in 
1941 and ’42. 

Mr. Offner has presented papers 
before the Society and has written 
numerous articles on the subject of 
heating and ventilation, and wrote 
the original chapter on hot water 
heating in the Society’s Guide. 

Besides being a member of tte 
Society he is also a member of 
the New York Association of Con- 
sulting Engineers, serving as its 
president in 1936 and 1937. 


For Treasurer — Laurence P. 
Saunders, Chief Engineer of Re- 
search Engineering, Harrison 
Radiator Div., General Motors 
Corp., Lockport, N. Y., was born 
on June 24, 1891 at Stroud Green, 
London, England, and received his 
elementary training from private 
tutors in both England and the 
United States. He later attended 
Grammer and Westbourne Grove 
College in England. 

In 1906 he entered the employ 
of Messrs. Legros and Knowles, 
London, automobile manufacturers, 
and from 1910-1914 he was con- 
nected with various U. S. and 
Canadian factories. 

From 1914 to 1919 he served in 
the British Navy as an engineer 
on diesel engine craft. Following 
World War No. 1, Mr. Saunders 
joined General Motors Research 
Corp., Dayton, Ohio, and in 1920 
he became associated with the 
Harrison Radiator Division of the 
Corporation, where he developed 
modern methods of car radiator 
testing in the laboratory. 

He joined the Society in 1933 
and served as treasurer, 2nd vice- 
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president, Ist vice-president, and 
president of the Western New York 
Chapter from 1936-39. He served 
on several Chapter Committees, 
Membership, Nominating and 
Speakers, and as a member of sev- 
eral Research Technical Advisory 
Committees of the Society. 

He was elected a member of the 
Council of the Society in 1941 for 
a three-year term, and is a mem- 
ber of the current Committee on 
Research serving a three-year term, 
as well as a member of the Special 
Committee on Chapter Relations. 
He is also Chairman of the Stand- 





L. P. Saunders 


ards Committee, and is a member 
of the Research Technical Advisory 
Committees on Corrosion, the 
Flow of Fluids Through Pipes and 
Fittings, and Air Distribution and 
Air Friction. 

Mr. Saunders has written exten- 
sively on evaporative cooling, and 
radiator development and car 
cooling for SAE Journal; and on 
research and automotive progress 
for other automotive publications. 

He holds membership in the 
Aero Club of Buffalo, American 
Society of Naval Engineers (civil- 
ian member), American Society of 
Refrigerating Engineers, Detroit 
Engineering Society, Institute of 
Automobile Engineers, Professional 
Engineers Society, Rochester En- 
gineering, Society of Automotive 
Engineers, serving as a member 
of their National Nominating Com- 
mittee and their Committee on 
Heat Exchangers for Aircraft A-7. 
He also served as a member of the 
National Advisory Committee for 
Aeronautics, as a member of the 
sub-committee on Heat Exchangers 
for Aircraft. Mr. Saunders is a 
member of the Cooperative Re- 
search Council serving on the sub- 
committees on Coolant Systems, as 
Chairman of sub-committee on 
High Pressure Radiator Design, 
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and as a member of the New | oo). 
ant Liquids Committee. 

Mr. Saunders is a member ©: th 
Rotary and Tuscarora Clu! 
Lockport, and is chairman 0: th 
Boy Scout Troop Committee. 





































PRESIDENT BLANKIN ON COAL 
ADVISORY COUNCIL 


OPA Ration Order No. 19, whic) 
became effective in 12 Easter 
States September 1, affects deliy. 
eries of anthracite for use in space 
heating, domestic hot water, and 
domestic cooking. 

Joel Dean, Director of Fuel Ra. 
tioning Division, has announced 
the organization of a Coal Ration. 
ing Advisory Council with the fo. 
lowing personnel: W. W. Bayfield 
American Coal Sales Association 
Washington, D. C.; Merril! F 
Blankin, President, American So- 
ciety of Heating and Ventilating 
Engineers, Philadelphia, Pa.; R. P 
Botsch, The United Coal and Doc 
Co., Milwaukee, Wis.; E. M. Dou- 
hat, Sinclair Coal Co., Kansas Cit 
Mo.; A. F. Duemler, Batchelder. 
Whittemore Coal Co., Boston, 
Mass.; Charles M. Farrar, South- 
eastern Retail Coal Associatior 
Inc., Atlanta, Ga.; J. R. Maust 
Maust Coal and Coke Co., New 
York, N. Y.; James L. Newbold, 
American Retail Coal Association, 
Washington, D. C.; Charles O'Neill, 
United Eastern Coal Sales Corp, 
New York, N. Y.; John Schreiber. 
Office of the Coordinator of the 
Retail Solid Fuel Industry of the 
City of New York; Roderick Ste 
phens, Stephens Fuel Co., Ine, 
New York, N. Y.; C. W. Stone 
Susquehanna Collieries, Philadel: 
phia, Pa.; and R. P. Tibolt, New 
England Coke Co., Boston, Mass 


OPA ANNOUNCES CAST-IRON 
BOILER COMMITTEE PERSONNEL 


Eight executives of companits 
engaged in the manufacture © 
cast-iron boilers and radiators wer 
appointed recently by the Office 0 
Price Administration to serve ™ 
its Cast-Iron Boiler and Radiato! 
Industry Advisory Committee. — 

The purpose of the committee 7 
to advise OPA on the industry® 
recommendations regarding Max 
mum Price Regulation 27°, whic! 
sets maximum prices for cast-!" 
boilers and radiators. Those 4 
pointed to the committee are as 
follows: V. A. Good, Sales Mer 
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Burnham Boiler Corp., Irvington, 
y.: R. P. Henderson, Vice-Pres. 
Charge of Sales, U. S. Radiatcr 

orp. Detroit, Mich.; L. N. Hun- 

or, Vice-Pres., National Radiator 

». Johnstown, Pa.; I. L. Jones, 

Pres., International Heater Co., 

ttica, N. ¥.; M. D. Rose, Asst. 
en, Sales Mgr., American Radia- 

y and Standard Sanitary Corp., 

ittsburgh, Pa.; Carl 
gr. Utica Radiator Co., Utica, 

. Y.; S. K. Smith, Vice-Pres., The 
_B. Smith Co., Westfield, Mass. ; 

nd W. R. Stockwell, Mgr., Mfg. 
iy. Weil-McLain Co., Michigan 
ity, Ind. 


Sawac 


. 5. MAY IMPORT OIL 


Unless new oil fields are found, 
he United States may be forced 
o import oil from abroad and also 
se more coal of low grade for 
power generation, E. G. Bailey, 
‘ice-President, Babcock and Wil- 
ox Co. New York, warned the 
embers of the American Society 
f Mechanical Engineers and the 
‘ngineering Institute of Canada at 
he opening of their joint meeting 
it Toronto, September 30. Mr. 
Bailey’s paper stressed the fact 
hat this war has brought into bold 


relief the true situation of the 
reservoirs of our basic fuel sup- 
plies. For years, many companies 
have blissfully developed power 
and heating equipment which re- 
quired the use of high grade fuel 
without giving too much considera- 
tion of the long range welfare of 
their customers and the nation, re- 
garding the reliability of the sup- 
ply and the probable price of the 
necessary fuel. The petroleum in- 
dustry balanced its production in 
the most advantageous way so long 
as it could find a market for 
residual oil at a price competitive 
with coal. 

For a long time it has been evi- 
dent to many engineers that fuel- 
burning equipment should be in- 
stalled to use either coal or oil in 
certain geographical areas. 

Unless subsiantial discoveries 
are made, we may shortly be forced 
to import oil from abroad, and 
probably also make it from coal 
and oil shale. Any source of addi- 
tional oi] supply will probably re- 
cult in a sufficient increase in 
price of petroleum products to 
cause a long time readjustment of 
the relative economies of oil and 
coal for many uses in some parts 
of the country. 


OPA AMENDS 
ANTHRACITE ORDER 


To encourage consumers to use 
rice anthracite, a small size coal, 
in place of the scarcer, larger sizes, 
the Office of Price Administration 
removed it from the limitation 
order affecting deliveries of an- 
thracite in the eastern area effec- 
tive Sept. 25. 

There is a relative surplus of 
the smaller sizes of anthracite, in- 
cluding rice (No. 2 Buckwheat). 
which is over-burdening the stor- 
age capacities of coal mines. To 
facilitate mine delivery of the larg- 
er sizes, it has been found neces- 
sary to speed the movement of the 
smaller sizes. 

Customarily rice anthracite has 
not been a popular size coal for the 
average consumer who has pre- 
ferred egg, stove and nut (the 
larger sizes). With a comparative- 
ly greater existing in 
these larger sizes, however, an ef- 
fort is being made to encourage 
consumer use of rice and the small- 
er sizes. Rice anthracite can be 
used most efficiently with blower 
equipment. 


shortage 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 


or membership in the Society. 


All applications for membership are to be sent to the Secretary and the names of appli- 


ants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in other 


pproved manner as ordered by the Council. 


When replies are received from references, the Candidate’s application shall 


be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and 
ssigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 
uring the past month 23 applications for membership have been received and the names of these men and their sponsors 


re published in the following list. 


Members are requested to scrutinize the list with care. 


The Committee on Admission and Advancement, and in turn, 


he Council, urge the members to assume their share of responsibility of receiving these candidates into membership 
y advising the Secretary promptly of any whose eligibility for membership is in any way questioned. 


All ees peng in regard to such matters is strictly confidential, and is solely for the good of the Society, which 


is the duty o 


every member to promote. 


Unless objection is made by some member by October 15, 1943, these candidates will be balloted upon by the Council. 


pold, Philadelphia, Pa. 


Pittsburgh, Pa. 


ervice, Inc., Buffalo, N. Y. 


CANDIDATES 


URKES, Lioyp C., Mgr., Barber-Colman Co., Rockford, III. 


tating, Piping & Air Conditioning, October, 1943—-ASHVE Journal Section 


Proposers 


CKERMANN, REYNOLD H., Consulting Engr., Charles S. Leo- F. H. Buzzard 


C. S. Leopold 


SH, Rosert S., Lt. (jg), Ass’t to Public Works Officer, U. S. N. P. Fenner 
Naval Training Station, Great Lakes, Ill. (Advancement) F. H. Gaylord 


POKER, JACK W., Design Engr., Westinghouse Electric Co., F. C. 


McIntosh 
E. C. Smyers 


C. Z. Adams 
Arvin Page 


®, Eowarp H., Vice-Pres. and Buffalo Mgr., Genesee Heating M. C. Beman 


B. C. Candee 


hose elected to membership will be notified by the Secretary immediately after election. 


REFERENCES 
Seconders 
H. B. Hedges 
F, J. Berlet, Jr. 


A. B. Martin 
William Bishop 
H. L. Moore 
T. F. Rockwell 


F. J. Reed 

K. W. Selden, Jr. 
S 

J. 


. M. Quackenbush 
J. Landers 














ECKHARDT, ELROY, JR., Partner, James F. O’Neil Plbg. & Htg. J. J. Joyce 


Co., New Orleans, La. 


FARNES, Bert W., Owner, B. W. Farnes Co., Portland, Ore. 


(Advancement) 


FREIJE, W. F., Engr., Hayes Brothers, Inc., Indianapolis, Ind. 


GROOM, JOHN W., JR., Elec. Draftsman, Pan American Airwa 


Inc., Miami, Fla. 


HINNANT, CLARENCE H., Jr., Capt., Corps of Engineers, Ft. J. J. Burke 


George G. Meade, Md. (Advancement) 


Leas, Nat N., Western Air & Refrigeration Co., Inc., Los W. W. Stuart 


Angeles, Calif. 


LOESER, CHESTER M., Secy., Elizabeth Cornice Works, Inc., J. A. Nicols 


Elizabeth, N. J. 


MARTIN, HAROLD L., Htg. & Vtg. Engr., Kaighin & Hughes, 


Houston, Tex. 


MAYLARD, JOHN B., Ass’t Regional Reconditioning Supv., Home J. S. Kearney 


Owners Loan Corp., Wilmette, II. 


McBRIDE, JOSEPH A., Ass’t Sec., Frank A. McBride Co., Pater- J. N. McBride 


son, N. J. 
MILLER, FREDERICK T. J., Hurst Oil Co., Norfolk, Va. 


MILLs, DoreMus L., Research Engr., Revere Copper & Brass, 


Inec., Rome, N 


MINER, H. Harvey, Partner, Miner Supply Co., Red Bank, N. J. 


(Advancement) 


RocHE, AUSTIN O., JR., Mgr. of Mfg., Hoffman Specialty Co., 


Indianapolis, Ind. 


Scott, E. E., Representative, Ohio Injector Co., Wadsworth, 


Ohio. 


SLEISTER, PARK E., Consulting Mechanic, Fremont, Nebr. 


SMITH, RUSSELL J., Mfrs. Rep., Richmond Heights, Mo. (Rein- 


statement and Advancement) 


WILLIAMS, GARLAND E., Sr. Engrg. Draftsman, Hull Drafting 


Room, Norfolk Navy Yard, Portsmouth, Va. 


*Non-member. 


In the past issues of the Journal of the Society the names of the following men were listed as Candidates for Men- 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancemet! 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Se 


8, of the By-Laws, the following list of candidates elected: 
MEMBERS 
ApDDAMS, PauL K., Execuive Vice-Pres. & Treas. 
gibbons Boiler Co., Inc., New York, N. Y. 


BEeRMEL, A. H., Chief Mech. Estimating Engr., August 
Arace & Sons, Inc., Elizabeth, N. J. (Advancement) 

Boot, ARTHUR, Mgr., Boot & Co., Inc., Grand Rapids, Mich. 
(Reinstatement) 

FARRELL, EpwarpD J., Partner, Farrell & White, Detroit, 
Mich. 

MARTIN, WILLIAM T., Ch. Engr., Beech-Nut Packing Co., 
Canajoharie, N. Y. 

NieskE, GEo. F., Supt. of Construction, C. N. Flagg & Co., 
Inc., Meriden, Conn. 

RosEBRouGH, J. StopparD, Sales Engr., L. J. Mueller Fur- 
nace Co., St. Louis, Mo. (Advancement) 

ScHWARZ, GEORGE C., Gen. Mgr., Thos. J. Sheehan Co., St. 
Louis, Mo. 

Scott, CLARENCE E., Mgr., Industrial Heating and Re- 
frigeration Divisions of Fedders Mfg. Co., Inc., Buf- 
falo, N. Y. (Reinstatement and Advancement) 

SHEPSTONE, Oscar, Mech. Engr., 4645 Devonshire Rd., De- 
troit, Mich. (Reinstatement) 


SmiTH, LAWRENCE J., Dir. of Research, Bell & Gossett Co., 
Morton Grove, Ill. (Advancement) 


Fitz- 


564 


ys, E. J. Long 
*A 
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John Devlin 


L. V. Cressy C. E. Brindell 

G. H. Risley E. H. Langdon 

J. A. Freeman T. C. Langdon 

J. G. Hayes S. E. Fenstermaker 
G. B. Supple W. C. Bevington 


*Emeric Gara 


. D. Burroughs *B. D. Richmond 


E. C. Wiley 
J. A. Johnston J. A. Wilson 
C. W. Helstrom 
J. H. Park J. T. Hansen 
G. P. Dickson 
Ludwig Mack J. E. Matthews 
A. M. Chase, Jr. H. U. Bible 
J. A. Walsh R. B. Johnson 
R. O. Nelson 
M. J. Bamond C. H. Bevington 
M. F. Rather 
Joe Wheeler, Jr. P. G. Griess 
N. J. Helwick F. P. Fischer 
W. H. Dudley, Jr. L. V. Cressy 
W. L. Lynch W. E. Heibel 
O. O. Oaks H. W. Fiedler 
A. H. Schroth I. E. Brex 
J. L. Lehman R. P. Strevell 
Potter Bowles W. A. Russell 
M. F. Blankin E. N. Sanbern 
DeWitt M. Allen F. H. Gaylord 
W. A. Russell C. E. Pullum 
G. E. Merwin E. F. Adams 
W. R. White B. G. Peterson 
Geo. Myers J. W. Cooper 
E. E. Carlson L. W. Moon 
F. M. Brewer C. M. Sterne 
Irwin Rosenberg J. C. Davidson 










THOMAS, FRANK M., District Sales Mgr., Oklahoma Natur 
Gas Co., Enid, Okla. 


WARREN, CLARENCE N., Vice Pres. and Ass’t Megr., Hayes 
Brothers, Inc., Indianapolis, Ind. (Reinstatement) 


ASSOCIATES 
Cou.tTer, THOMAS H., Secretary, Vermiculite Research I» 
stitute, Chicago, III. 


Eusi£, Rospert L., Purchasing Agent, Atlas Engineering & 
Machine Co., Ltd., Toronto, Ont., Canada. 


Hatt, Howarp R., Office Mgr., Thos. J. Sheehan Co., % 
Louis, Mo. 


Lonc, D. A., Sales Ener., Trane Co. of Canada, Ltd. 1 
ronto, Ont., Canada. 


Pizer, M. Morton, Engr., 
York, N. Y. 


RUBEL, Hasey L., Owner, Rubel & Jensen Co., Newsth 
N. J. 


Daniel-Morris Co., Inc. 


Sra, J. G., Manufacturer’s Agent, Brooklyn, N. Y. (# 
instatement) 


JUNIOR 


NEILANS, J. L., Draftsman, Trane Company « 
Ltd., Toronto, Ont., Canada. 


Canad 





Officers of Local Chapters 





PresiMEME. cocrcccersvvereeseseeseseesssecevsses M. F BLANKIN pie nee: Cranpined, 1937 Hoqpeusttess, fitonte. oe, peeks 
. “ rirst Monday ‘resident, A <och, 3687 Peachtree lk Secre 
Fit PT. weacvceged6anddsocecescseaeees Ss. H. Downs tary, L. F. Lawrence, Jr. 304-101 Marietta St., Atlanta Cin- | 
second Vice-President. ......ccccccccccseveces C.-E. A. WINslLow cinnati: Organized, 1922. Headquarters, Cincinnati, O Meets 
gE As ai etodas sede csesccncsotscvegéee E. K. CaMPBELL — = pueees. Honerary President, Capt, C — oe Nae 
s ‘ dent, Albert suenger, otel Gibson Secretary, bk. . tichar 
SecrelaTP. cccsecserssesrsccevesesesesesesens A. V. HUTCHINSON 2137 Reading Kd., Cincinnati 2. Connecticut: Organized, 19/0 
Technical Secretary... .....seccececccecsesccess Car. H. FLINK Headquarters, New liaven, Conn. President, C. J. Lyons, Wilso 
Ave., S. Norwalk. Secretary, J. R. Smak, 160 Morehouse High 
way, Fairfield. Delta: Organized, 1939. Headquarters, New Ur 
Council leans, La. Meets, Second Tuesday. President, L. V. Cressy, 4 
Baronne St., New Orleans 13. Secretary, J. S. Burke 17 Baronne 
St., New Orleans 9. Golden Gate: Organized, 1937. Headquarters 
M. F. BLANKIN, Chairman S. H. Downs, Vice-Chairman San France sco, Calif. Meets, First Wednesday. President, R. A 
Three Years: J. F. Couiins, Jr., James Hout, E. N. McDonNeELL, Folsom, 150 Hooper St. Secretary, R. B Holland, 1275 Folsom 5t : 
TH. Urban. IMinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Sec 
2 - ond Monday. President, Chas. E. Price, Room 1605, 6 N. Michigar / 
Two Years: L. G. Micyer, A. J. Orrner, A. E. Stacey, Jr B M. Ave., Chicago 2. Secretary, C. M. Burnam, Jr., Room 1605, 6 N | 
Vooos. Michigan Ave., Chicago 2. Indiana: Organized, 1913. Headquar 
One Year: E. O. Eastwoop, A, P. Kratz, W. A Russe, L. P. ters. Indianapolis, Ind. President, S. E. Fenstermaker, 937 Arc! 
saunvers, C. TASKER, tects and Builders Bldg. Secretary, C. W. Stewart, 1001 York St | 
. e * 


Council Committees 


lowa: Organized, 1940. Headquarters, Des Moines, la. Meets, 
Second Tuesday President, C. W. Hellstrom, 1614 Thompson 


; rect tire- E. O. Eastwood, Cauirman; A. P. Kratz, E N. Mc- Secretary, B. E. Landes, 1603 47th St., Des Moines 10. Kansas 

Donnell ; : City: Oreanized, 1917. Headquarters, Kansas City, Mo. Meets, 

inance—J. F. Collins, Jr., Chairman; C.-E. A. Winslow, B. M Second Monday. President, L. T. Mart, 3001 Fa'rfax Rd., Kansas 

Woods. City. Kans. Secretary, F. S. Pexton, 824 Grand Ave Kansas City 
Vembership—E. K. Campbell, Chairman; A. J. Offner, W. A. 13, Mo. Manitoba: Organized, 1935. Headquarters, Winnipeg, M | 


Meets, Third Thursday. President, F. L. Chester. 179 Bannatyne 
Ave. Secretary, F. T. Ball, 810 9th Ave., W., Calgary, Alta. Act 


-® 


ing Secretary, Eimar Anderson, 152 Bannerman Ave., Winnipeg 


Russell. 


Veenngs—S. H. Downs, Chairman; James Holt, C. Tasker. 





Standards—L. P. Saunders, Chairman; L. G. Miller, T. H. Urdahl. Nassachusetts: Organized, 1912. Headquarters, Boston, Mass 
Meets, Third Tuesday. President, E. G. Carrier, 704 Statler Bidg 
e Secretary, R. T. Kern. 51 Claflin St., Leominster. Michigan: 


Organized, 1916. Headquarters, Detroit, Mich. Meets, First Mon- 
day after 10th of month. President, S. S. Sanford, 2000 Second 


. . Ave. Secretary, A. E. Knibb, 1003 Maryland Ave., Detroit 30. 

Advisory Council Minnesota: Organized, 1918. Headquarters, Minneapol's, Minn 

Meets. First Monday. President, D. B. Anderson, 1999 Pinehurst 

gk. O Eastwood, Chairman; Homer Addams, D. S. Boyden, W. H. Ave.. St. Paul. Secretary, A. W. Schultz, 240 Seventh Ave., 


Carrier, S. E. Dibble W. H. Driscoll, W. L. Fleisher, H. P. Gant, S., Minneapolis. 
F. E. Glesecke, E. Ho't Gurnev, L. A. Harding H M. Hart. C. V. 
Haynes, E. Vernon Hill, John Howatt, W T. Jones, D. D. Kimball, . e + 
G. L. Larson, S. R. Lewis, Thornton Lewis, J. F. McIntire, F. B. 
Rowley and A. C. Willard. 
Montreal: Organized 1936. Headquarters, Montreal, Que. Meets 
Third Monday. President, F. A. Hamlet, 1010 St. Catherine St.. W. 





7 : Secretary, R. R. Noyes, 630 Dorchester St., W. Nebraska: Organ- 
Special Committees ized, 1940. Headquarters, Omaha. Meets, Second Tuesday. Presi- 
; a dent, G. E. Merwin, 5012 Parker St., Secretary E. F. Adams, 1227 
Admission and Advancement: E. P. Heckel, Chairman (one year) ; So. 52nd St. New York: Organized, 1911. Headquarters, New 
T. T. Tucker (two years); H. Berkley Hedges (three years). York, N. Y. Meets, Third Monday. President, R. A. Wasson, 500 
ASHVE-ASTM-ASRE-NRC Committee on Thermal Conductivity— Fifth Ave. Secretary, P. G. Griess, 189 Walnut Ave., Bogota, N. J 
F C Houghten, Chairman; C. B. Bradley, H. C. Dickinson. R. North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
H. Heilman, E. R. Queer, F. B. Rowley, T. S. Taylor, G. B Meets, Quarterly. President, F. J. Reed, 263 College Station. 
Wilkes. : *! r ic dents Secretary, C. Z. Adams, 312 Piedmont Bldg., Greensboro. North 
ASHVE-IES Joint Co t é ee Texas: Organized, 1938. Headquarters, Dallas, Tex. Meets, Sec- 
Hat harp Catrina we een £ir Comaitioning— ond Monday. President, M. L. Brown, 3500 Commerce St. Secre- 
Darley, C. L Kribs, Jr. P. M. Rutherford, Jr_ ; dire tary. E. T. Gessell, J homas Bldg. Northern Opie: Grennised. 
Chapter Relations—J. F. Colll J . 1916. Headquarters, Cleveland, O. Meets, Second Monday. Presi- 
HES eg . FF, Collins, Jr., Chairman; L. P. Saunders, dent. P. D. Gayman, 2142 E. 19th St. Secretary, G. B. Priester, 
- E. Sproul. Case School of Applied Science, Cleveland 6. 
Constitution and By-Laws—L. T. Avery, Chairman; M. W. Bishop 
R. A. Miller . ee @ 
F hy Anderson Award -S. H. Downs, Chairman; Tom Brown 
=. Glesec i oe is ¢ - ‘owley P . 
Guide P aneree, so 8 Lewis and F. B. Rowley. Oklahoma: Organized, 1935. Headquarters, Oklahoma City, 
juide Publication—P. D. Close. Chairman; Thomas Chester, John Okla. Meets, Second Monday. President, E. F. Dawson, Univer- 
James, 5. Konzo, C, S. Leopold. sity of Oklahoma, Norman. Secretary, E. T. P. Ellingson, 314 
Publication—C. H B. Hotchkiss, Chairman (one year); J. H Savings Bldg., Oklahoma City 2. Ontario: Organized, 1922 
Walker (two years); L. E. Seeley (three years). Headquarters, Toronto, Ont. Meets, First Monday. President, 
War Service—John Howatt, C Ww . > WwW . W. C. Kelly. 602 King St., W. Secretary, H. R. Roth, 57 Bloor 
Donnell, L. E eon BM yw W. H. Driscoll, E. N. Me- St., W. Oregon: Organized, 1939. Headquarters, Portland, Ore. 
peta y : Meets, Thursday after First Tuesday. President, J. A. Freeman, 


1623 S. E. llth Ave. Secretary, G. H. Risley, 516 S. W. Oak St., 
t) N a Cc Portland 4. Pacific Northwest: Organized, —_ Headquarters 
min tin mi Seattle, Wash. Meets, Second Tuesday. President, R. D. Morse 

Oo a g om ttee 4404 White Bide. Secretary, J D. Sparks, 7331 W Green Lake 

Way, Seattle 3. Philadelphia: Organized, 1916. Headquarters, Phil- 





c 
Le Representative Alternate adel: hia, Pa. Meets, Second Thursday. President, Edwin Elliot, 
4 ‘inet . T. T, Tucker L. F. Kent 560 N. 16th St. Secretary, E. H. Dafter, Room 2211, 12 S. 12th 
ch [n- innatt M. E Mathewson E. W. McNamee St., Philadelphia 7. Pittsburgh: Organized, 1919. Headquarters, 
ee L. E. Seeley H. E Adams Pittsburgh, Pa. Meets, Second Monday. President, G. G. Waters, 
sole <4 3. I. May G. C. Kerr 1841 Oliver Bldg. Secretary, E. H. Riesmeyer, Jr., 231-33 Water 
ing & Minot Gate 8. M. Woods St., Pittsburgh 22. 
oo. ns E. M. Mittendorft A. O. May 
tele F. E. Triggs Cc. W. Helstrom eee 
>. worked L. T Mart M M. livard 
As Blasachusett : an McDonald Einar Anderson St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Meets, 
Michizan s + G. Carrier A. C. Bartlett First Tuesday. President, C. F. Boester, 101 E, Essex, Kirkwood 
1. TORE innesota M. B. Shea S.S. Sanford Secretary, B. C. Simons, Rm. 706, 4030 Chouteau, St. Louis 10. 
” iontrenl R. s. Backstrom William McNamara South Texas: Organized, 1938. Headquarters, Houston, Texas. 
‘ew York G P. Ste-Marie t. R. Noyes Meets, Third Friday. President. A. M. Chase, Jr., Box 359. Sec- 
Ne ‘ebraska H. H. Bond C. S. Koehler retary, A. F. Barnes, 602 Kirby Bldg., Houston 2. Southern Cali- 
, ave orth Caroll RB. G. Peterson W. RR. White fornia: Organized, 1930. Headquarters, Los Angeles, Calif. Meets, 
forth ino F. E. P. Klages Arvin Page Second Wednesday. President, W. O. Stewart, 153 W. Avenue 34 
Ok hom, T. H. Anapacher bare Secretary, Maron Kennedy, 5051 Santa Fe Ave. Washington, 
wall ntari ss E. T. P Ellingson E F. Dawson D. C.: «rganized, 1935. Headquarters, Washington, D. C. Meets, 
menee. V. J. Jenkinson H. R. Roth Second Wednesday. President, S. L. Gregg, 4828 Edgemoor Lane, 
acifie Northw B.V Farnes : Bethesda, Md. Secretary, A. S. Gates, Jr., 111 County Rd., Kensing- 
(Re lladetes’y hwest R. D. Morse E. H. Langdon ton, Md. Western Michigan: Organized, 1931. Headquarters, 
Kishuret ; H. M Mather Edwin E liot Grand Rapids, Mich. Meets, Second Monday. President, C. H 
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